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Tue AMERICAN Museum or Natura History was established in 1869 to pro- 


mote the Natural Sciences and to diffuse a general knowledge of them among the 


people, and it is in cordial codperation with all similar institutions throughout the 


world. Since the Museum authorities are dependent upon private subscriptions and 


the dues from the members for procuring needed additions to the collections and for 


carrying on explorations in America and other parts of the world, the attention of 


persons interested in such 


matters is called to the brief statement of deeds and needs 


on the fourth page of the cover of this Leaflet. 


The Museum is open free to the public on Wednesdays, Thursdays, Fridays, 


Saturdays and Sundays. 


Admittance is free to Members every day. 
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HISTORICAL NOTE. 


THe American Museum of Natural History dates its official 
history from April 6, 1869, when the State Legislature at Albany 
passed an act creating ‘‘a body corporate, by the name of ‘The 
American Museum of Natural History,’ to be located in the city of 
New York, for the purpose of establishing and maintaining in said 
city a Museum and Library of Natural History; of encouraging and 
developing the study of Natural Science; of advancing the general 
knowledge of kindred subjects, and to that end of furnishing popular 
instruction and recreation.” This legislation was the outgrowth of 
an agitation which extended over several years and which finally 
culminated through the opportunity presented the preceding year 
(1868) of purchasing the Elliot collection of North American birds 
and the Maximilian and Verreaux collections of birds and mammals. 
Among other fundamental collections of the Museum may be men- 
tioned those in entomology presented by Baron R. Osten-Sacken and 
Mr. Coleman T. Robinson. 

The first home of the Museum was in the Arsenal building in 
Central Park near Sixty-fourth Street, but the building was old and 
entirely unsuited to the purposes of a great museum and steps were 
taken at once looking to the erection by the city of a fireproof struc- 
ture, expressly for the housing and proper exhibition of the collec- 
tions. That part of Central Park known as Manhattan Square was 
set apart by statute for the accommodation of the building and on 
June 2, 1874, President Grant laid the corner-stone of the first section 
of the great structure which is eventually to occupy the whole of the 
eighteen-acre plot bounded by Central Park West, West Seventy- 
seventh Street, Columbus Avenue and West Eighty-first Street. 
Three years later this wing was opened to the public. 

The first president of the institution was Mr. John David Wolfe. 
His term of office was short, 1869-1871, being terminated by his 
death only a few months after the opening of the exhibition halls 
in the old Arsenal building. Mr. Wolfe was succeeded by Mr. Robert 
L. Stuart, who held the presidency from 1871 to 1881, when failing 
health compelled him to resign. Two events signalized this period: 
the occupancy of the first section of the building in Manhattan Square, 
and the purchase of the James Hall Collection of Geology and Paleon- 
tology. The presidency of Mr. Morris K. Jesup began in 1881 and 
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has seen the Museum develop into an institution of more than national 
importance and of world-wide influence. During the first year of his 
incumbency, Mr. Jesup donated the collection of North American 
Woods and established the Bulletin, a medium for the publication of 
the scientific work of the institution which is now in its twentieth 
volume. 

Other features of the past twenty-three years have been the 
establishment of the Department of Public Instruction in 1885 through 
coéperation with the State; the establishment of the Department of 
Vertebrate Paleontology in 1891 through Professor Henry F. Osborn; 
extensive explorations among the ancient ruins of Peru and South 
America, begun through the generosity of the late Mr. Henry Villard; 
the presentation by Mr. J. Pierpont Morgan of the Tiffany gem 
collections and the Bement Mineral Collection; the provision by the 
Duke of Loubat of the means for the collection and acquisition of 
the archzological series from Mexico and Central America, and the 
inauguration of the Jesup North Pacific Expedition. This period, 
furthermore, has witnessed the erection by the City of the entire 
imposing south fagade of the building as originally projected. 


E. O. Hovey, 
Editor. 


Note.—It is suggested that visitors take the elevator to 
the top (fifth) floor and then descend from floor to floor at their 
leisure. Frequent reference to the diagrams will prevent con- 
fusion. 
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This floor is largely occupied by offices, laboratories etc., in 
use by the members of the administrative and scientific staff. 
(In the diagram these rooms are cross-lined.) 

The Shell Hall (No. 504) contains the following collections: 
A general collection illustrating systematic conchology compris- 
ing the combined Jay-Wolfe (1873), Haines (1895) and Collection 
Crooke (1893) Collections. The D. Jackson Steward of Shells. 
* Collection, presented in 1890, illustrates the Lamarckian system 
of classification. The material in this hall is fully labeled. 


The Museum Library and Reading-Room (No. 503) is en- 
tered from the western end of the Shell Hall. Here will be 
found about 50,000 volumes on natural history sub- Library and 
jects and a comprehensive selection of the current Reading 
scientific journals. The Library is open to the public. Boo: 


The visitor should now return through the Shell Hall and 
descend to the floor below. 
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The visitor now finds himself in the Marine Reptile Corridor 
(No. 405) on the walls of which are displayed several remarkable 
fossils. The largest of these is of a Mosasaur, a huge Fossil 
marine lizard, 30 feet in length. On the easterly wall Reptiles. 
are several Ichthyosaurs; one of these will be seen to be ac- 
companied with young. 


The Anighito meteorite, weighing more than 6,000 pounds, is 
temporarily installed in this corridor. 


Passing now towards the east, one enters the Hall of Fossil 
Mammals (No. 406). The general arrangement of this hall is 
on the “alcove plan.’”’ The collections of the de- Bosc 
partment include the famous Cope Collection. Along Mammals. 
the north side are groups of fossils illustrating among other 
forms the origin and development of Primitive Hoofed Mammals, 
Carnivores, Mastodons, Elephants and Even-toed Hoofed Mam- 
mals. Along the south side the Titanotheres, Rhinoceroses 
and Horses receive special treatment. Watercolor restorations 
show the supposed appearance in life of some of these re- 
markable animals. The specimens are elaborately labeled and 
there are special Guide Leaflets, ‘‘ The Collection of Fossil Ver- 
tebrates ’’ and “ The Evolution of the Horse,’ which may be 
borrowed or purchased of the attendant. 
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Turning to the west and again passing through the Reptile 
Corridor one enters a stately room (No. 404) devoted to minerals 
and in recognition of Mr. J. Pierpont Morgan’s many  pfineral 
gifts to the Museum named the Morgan Hall. Here Collection. 
are the Bement Collection of minerals and meteorites, certain 
splendid crystal groups from various donors and the cabinet of 
the New York Mineralogical Club. There is a special guide for 
this hall. Copies will be found attached to the cases and they 
may be purchased of the attendant. 

The specimens in the table cases have been arranged strictly 
in accordance with the sixth edition of Dana’s System of Miner- 
alogy. The beginning of the series is in the southeast corner of 
the hall. The Sulphur specimens (Cases 1, F and J) arrest 
attention on account of their beauty and their strikingly perfect 
crystallization. Particularly choice are the specimens of Gold 
(Case 1). The mineral is shown here in sheets like rolled metal; 
in plates with crystalline edges; in matted filaments consisting 
of minute octahedra; in grouped octahedra with hollow faces, 
and in twisted plates attached to quartz. Copper is another 
native element which occurs in fine crystals (see Case 1). Among 
- the sulphides (Cases 1, 2 and A) Stibnite, the sulphide of anti- 
mony, Galenite, the sulphide of lead, and Sphalerite, the sulphide 
of zinc, are valuable ores and at the same time beautifully 
crystallized minerals. Pyrite (Cases 2 and C), the sulphide of 
. iron, is a very common species which is prized in every exhibi- 
tion collection on account of its showy brilliant cubes, dodeca- 
hedra and other crystal forms. Fluorite (Cases 3 and 4), Quartz 
(Cases 4, 5, H,P), the Iron Ores (Cases 6 and 7), Calcite, Malachite 
and Azurite (Cases 8, 9, 10, I, J), Beryl, including Emerald and 
Aquamarine (Case 12), Tourmaline (Cases 15, 16 and K), Barite 
(Cases 23, Q) and Crocoite (Case 24) are among the specialties of 
the collection which should not escape the notice of the visitor. 

This collection, which probably forms the best exhibition 
series of mineral specimens in the country, is almost entirely the 
gift of Mr. Morgan. 

The Museum collection of meteorites, which is one of the 
largest in the country, has been placed temporarily in 


E : a Meteorites. 
Cases 25 and 26. The collection contains many rarities. 
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The loan collection of the New York Mineralogical Club, con- 
taining a large proportion of the minerals which have been found 
on Manhattan Island and in the immediate vicinity, occupies Case 
27. Case 28 (in the northeast corner of the hall) is devoted to 
several series introductory to the study of mineralogy, such 
as models of crystal forms and specimens to illustrate the exact 
meaning of the various descriptive terms used in the science. 

To the west lies the Gem Room (No. 403). The gem collec- 
tion consists of the exhibits made by the Tiffany Company at 
Gems and the Universal Expositions held at Paris in the years 
Gem 1889 and 1900. It was given to the Museum by 
Material. Mr. Morgan, who frequently adds to the collection. 
Especially noteworthy are the series of Corundums (Sapphires), 
Topazes, Beryls, Garnets and Tourmalines. These show a 
variety in color and tone that is not generally familiar to the 
public. Uncut gem materials and crystals are exhibited in con- 
nection with the gems. Observe the assemblage of cut and carved 
semi-precious stones, such as Rhodonite, Jadeite and Jade, and 
several forms of Quartz, especially Rock-crystal and Amethyst. 
Several masses of Amethyst are among the most remarkable that 
have been ;-und. The Morgan Collection of gold coins of the 
United Stat s is here, containing a nearly complete series of the 
issues from the Philadelphia mint. 

The Copper Queen case exhibits a wonderful series of speci- 
mens donated by the Copper Queen Consolidated Mining Com- 
Copper pany from their mines at Bisbee, Arizona. Note 
Queen especially the large specimens of “velvet”? and ordi- 
Collection. nary Malachite and Azurite, the green and blue car- 
bonates of copper which for many years formed the sole ores of 
the mine. 


Continuing toward the west the visitor next enters the hall 
of Mexican and Central American Archeology (No. 402), known 
as the Loubat Hall, on account of the preponderance of material 
presented to the Museum by the Duke of Loubat. 

The key-diagram at the east entrance will assist the visitor 
in orienting himself in regard to the hall. 
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The collections have been arranged so as to illustrate the 
several ‘‘cultures’’ of the region. The word “culture’’ is used 
to comprise all the items which go to make up the gen- — Mexican 
eral life of a people or arace. Filling the eastern por- and Central 
tion of the hall are casts and collections, partly from, eee 
Copan, showing many features of the life of the ancient DY Is 
Mayas, while the west central portion of the room is occupied 
by the collections from the neighborhood of the City of Mexico 
which show the culture of the ancient Aztecor Nahuarace. The 
casts of the so-called Calendar or Sacrificial stones are of popu- 
lar interest, and the ancient codices, or pre-Columbian charts 
or books, are worthy of special study. Cases illustrating the 
old Tarascan, Mixtecan-Zapotecan and Costa Rican cultures are 
in the northwest, southwest and southeast corners of the room 
respectively. One of the most remarkable single specimens 
in the room is a life-size terra cotta human figure which was 
found in a cave near the city of Texcoco, Mexico, and which 
seems to be the portrait statue of some great war chief of the 
prehistoric Alcolhuan tribe. The specimen indicates that this 
ancient people had carried the art of working in clay to a high 
degree of perfection. The collection is particularly rich in ob- 
jects made from jadeite, gold and copper, and in ceramics. 
The major portion of the exhibits in this room consists of casts of 
the carved stele and other stone monuments found throughout 
the region. Among the most celebrated of these is the huge 
’ Turtle Stone. The meaning of the emblems and inscriptions 
carved upon this and other stones has been but partly determined. 


Casts of two stele from the ruins of Quirigua, Guatemala, 
are in Hall No. 202 (second floor), on account of their height. 


Hall No. 401 not yet being open to the public the visitor 
should retrace his steps, pass to the middie of Morgan Hall and 
then enter the Hall of Geology (No. 408). 

The rocks and fossils displayed in this room illustrate in 
general the geology of North America and Europe and in par- 
ticular the geology of New York State. The oldest rocks will 
be found in the northeast corner and the succession of rocks 
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and their contained organic remains (“‘fossils’’) may be followed 
by examining the cases along the east, south and west sides 
respectively. The specimens in the desk cases along Geology and 
the center of the hall correspond as nearly as practica- Invertebrate 
ble to the neighboring alcove cases. The classification Paleontology. 
of the collection is first according to the great sub-divisions of 
geologic time, then according to geographic provinces and finally 
according to the principal biologic groups represented. The 
European fossils are arranged in the northwestern quarter of 
the hall. 

The prominent feature of the collection is the great series of 
types and figured specimens which it contains. There are here 
8,345 such specimens representing 2,721 species and 190 vari- 
eties. Three-fourths of these are from rocks of Paleozoic age. 
The foundation of the whole exhibit is the famous James Hall 
Collection of fossils and rocks from New York and correspond- 
ing western strata which was purchased by the Museum in 1875. 


In the northern part of the center of the room the Ward- 
Coonley Collection of meteorites is temporarily installed. This 
contains representatives of about 600 falls and finds, and is the 
largest and most important collection in the country. 


Returning through the geological and mineralogical halls to 
the Reptile Corridor (No. 405) we descend to the floor below. 
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The corridor (No. 305) contains the Osprey Group. The 
birds, nest and accessories forming this group were obtained 
on Gardiner’s Island, where exists the largest colony of Ospreys 
or Fish Hawks known within too miles of New York City. 


Turning now to the east the visitor finds himself in Hall No. 
306 which is devoted to mammals and insects. The mammals 
installed in this hall are mostly Old World ungu- 
lates, marsupials and edentates. 


Mammals. 


The cases along the top of the gallery railing are devoted to 
insects. At the right (south) is part of the general collection 
of Butterflies. Silkworm Moths, Cecropia and other 
moths are directly in front of the entrance. One case 
contains specimens illustrating the protective coloration of 
insects. The next case shows protective mimicry. Among the 
Beetles particular attention will be attracted by the Longhorns 
or Cerambycide, the Leafhorns or Scarabeeidee (among which are 
the Hercules Beetles from the West Indies, Mexico and Africa), 
the Staghorns or Lucanide, and the Sawhorns or Buprestide. 
The last have wing-cases which are remarkable for their green 
iridescent. colors. 


Insects. 
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The next hall to the east (No. 307) is devoted entirely to 
Entomology. At the entrance is a large case containing speci- 
mens of Termites’ nests from Colombia, Jamaica and 
the Bahamas. Owing to their resemblance in appear- 
ance and in habits to ants, Termites are often incorrectly called 
“White Ants.” They are found in the warmer parts of the 
world and are both useful and injurious. In uninhabited dis- 
tricts they feed mostly on dead wood, and are the means of 
clearing the forests of decayed trees. 

At the north of the entrance is the Jesup Collection of Eco- 
nomic Entomology, illustrating the life history of insects injurious 
to timber and shade trees. Each exhibit consists of Jesup 
the leaves or other affected parts of the tree, together Collection. 
with the chrysalis, the larva and the adult of the species. Each 
is accompanied by a descriptive label. 

This hall contains the collection of butterflies of America 
north of Mexico, and from other parts of the world, which was 
donated to the Museum by the late Very Rev. E. A  woftman 
Hoffman. It contains about 2,000 species, represented Butterflies. 
by more than 5,000 specimens from Mexico, Central and South 
America, India, Malay Islands, Australia, Japan, Africa and 
Europe. The North American butterflies are installed in four 
cases along the west side of the hall, and nearly all the species 
found in this country are represented. Among the most 
noteworthy species in the general series of the collection 
are the Brilliant Blue Morphos, Owl-faced Butterflies (Calzgo), 
the Swallowtails (Papzlio) and the Citron, Orange, Lemon and 
White Butterflies belonging to the family Pieride. A beautiful 
example of Papilio homerus from Jamaica, B. W. I., and one of 
Dynastor napoléon from Rio Janeiro, Brazil, as well as many 
other rarities, are in the collection. 

The railing-cases of the gallery are filled with a collection of 
insects from New York City and vicinity. Passing to the left 
from the entrance the visitor sees in sequence the Local 
galls and their insects, the Bees (Hymenoptera), the Insects. 
Dragonflies (Neuroptera), the Grasshoppers (Orthoptera), the 
Beetles (Coleoptera) in extensive series, and the Butterflies and 
Moths (Lepidoptera). Guide Leaflets to the Butterflies (No. 7) 


Insects. 
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and to the Hawk Moths (No. 10) have been issued, copies of 
which may be borrowed or purchased from the attendant. 


Having now completed his survey of the exhibits in the East 
Wing the visitor will retrace his steps through Halls No. 307, 306 
and 305 and enter the Central Hall (No. 304) where he may 
continue his study of the collections of mammals and birds. 


The main portion of this hall is devoted to the collection of 
Monkeys, Lemurs, Bats and Rodents. Special popular interest 
centers around Case C, which is devoted to the group 
representing a family of Borneo Orang Utans in the 
tops of durio trees, and around Case F, which contains the gorilla 
and the well known chimpanzees which in life went by the names 
of ‘Mr. Crowley,” “ Kitty Banana’”’ and “Chico.” 


Mammals. 


Some small bird groups are here: Scarlet Tanager, Wilson’s 
Phalarope, Red-winged Blackbird, Water Ousel or Dipper. 


The case in the southwest corner of this hall contains tem- 
porarily specimens of fish and reptiles, including a 24-foot python. 


Visitors are recommended now to pass into the North Wing, 
Hall No. 308, which is devoted to the Birds of North America. 

The upright cases in this hall contain the series of specimens 
illustrating the bird-life of the continent, arranged according to 
Birds of the generally received classification, which is that of 
North the American Ornithologists’ Union. Study of this 
America. 09m should begin at the right of the south entrance. 
The general order of sequence is that the water birds precede the 
land birds. There are many groups in this hall showing birds 
in their natural surroundings, as nearly as practicable. At the 
south entrance is the group of Coot (Mud Hen) and Yellow- 
headed Blackbird; then at the right is the large Cobb’s Island 
group showing the bird-life of the beaches of the Virginia coast. 
Six species of beach-breeding birds are represented. In the 
alcoves along the right (east) side of the hall are eleven small 
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groups illustrating the nesting habits of common local birds, 
such as: the Catbird, Oriole, Humming Bird, Sparrow etc. At 
the west of the south entrance one finds the large Bird Rock 
group showing seven species of sea birds as they nest on the 
rocks forming Bird Rock Island in the Gulf of St. Lawrence. 
Guide Leaflet No. 1 contains a full description of the Bird Rock 
group. It will be found attached to the case or copies may be 
purchased from the attendant. In the alcoves along the west 
side of the room are sixteen groups illustrating the Robin, Thrush, 
Vireo, Warbler, Sparrow etc. At the north entrance is the Pas- 
senger Pigeon group, representing a bird which man himself has 
rendered almost extinct within twenty years. 


Returning through this hall and the Central Hall (No. 304) 
the visitor will find in the West Corridor (Hall No. 303) the 
Local collection of the birds occurring in the vicinity of New 
Birds. York City. Of special interest is the Seasonal Collec- 
tion, which is arranged around the south end. One of the cases 
contains a series to illustrate the bird-life of the current month. 
Series of bills, tarsi, feet, wings, tails and feathers form an exhibit 
illustrating and defining in graphic manner the technical terms 
used in descriptive ornithology. A guide to the local collection 
will be found attached to the cases or it may be purchased from 
the attendant. 


From this corridor one passes into Hall No. 302 of the West 
Wing, which is devoted to the Ethnology and. Archeology of 
Archeology of S0uth America. The collections relate principally 
South America. to the prehistoric peoples of Colombia, Bolivia and 
Peru, arranged along the right (north) side of the hall in the 
following order : 


_— Senne 
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9 Huata 

8 Copacabana 
7 Sillustani 

6 Cuzco 

5 Coast of Peru 
4 Cajamarca 

3 Amazonas 

2 Equador 

1 Colombia 


tr Illimani-Puno 


13 Charassani 
12 Pelechuco 
1o Tiahuanaco 


14 Chile 
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In each of the cases the specimens have been installed in order 
corresponding to the following diagram: 


Animals. Warfare. 
Decorative Art. Amusement. House Life (three shelves). 


Modes of Personal 


Adornment (two shelves). Industries (two shelves). 


Religious and Other 


Ceremonials (two shelves) . Natural Products and Food. 


DIAGRAM SHOWING THE DISPOSITION OF SPECIMENS IN EACH OF THE SYSTEMATIC EXHIBITS 
ILLUSTRATING THE CULTURE OF FOURTEEN LOCALITIES IN ANCIENT SOUTH AMERICA 


Many gaps will be observed in these cases, but it is hoped 
that these will be filled by future acquisitions. Drawings will 
be found exhibited in connection with the collection which illus- 
trate the manner of use of obscure objects. 

In the remainder of the hall the collections have been arranged 
so as to bring together all the specimens of the same material or 
character and thus to aid other lines of comparison. Objects in 
It should be remembered that these collections illus- Metal. 
trate a culture that existed in this continent before the advent 
of the Europeans. One of the special collections contains a 
choice series of objects made from gold, silver and bronze, among 
which special attention will be attracted by the cup of beaten 
gold from Peru, the ornaments of cast gold from Colombia, im- 
ages of human beings, llamas and other animals in hammered 
silver and a sea-shell inlaid with parrots cut from sheet silver. 
Other cases contain a wealth of copper implements. These com- 
prise agricultural implements, bracelets and other personal orna- 
ments, tweezers, battle axes etc. I-clamps of copper used for 
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fastening together the stones of a building are here. They were 
found in the prehistoric ruins of Tiahuanaco, Bolivia. 

In the large case at the south of the east entrance there is a 
series of mummies and mummy-bundles illustrating the burial 
customs of the ancient Peruvians. The next upright 
case contains a unique series of skulls showing the 
various ways of deforming the head practised by the ancient 
Peruvians, and a still more remarkable series of trepanned skulls 
from the same region proving a high degree of surgical skill 
among these ancient people. 

Another case displays the collection of musical instruments 
. of the Incas. Guide Leaflet No. 11 describing this remarkable 
Musical In- Series is attached to the case for convenience of refer- 
struments; ence. It may be purchased of the attendant. The 
Pottery. next case contains pottery representations of animals. 
These were made by the ancient Peruvians and illustrate more 
than fifty species. The southwest quarter of the hall contains 
cases illustrating the ethnology of Panama, Brazil and Paraguay. 
At the west end is a collection of prehistoric pottery in exten- 
sive series arranged according to its geographical distribution. 


Mummies. 


The corner hall (No. 301) of the West Wing contains the ex- 
tensive collections made in China with the aid of funds pro- 
vided by the Committee on East Asiatic Research. This hall 
is in process of arrangement and is not yet open to the public. 


Return to the East Corridor (No. 305) and descend to the 
floor below. On the walls of the stairway are displayed a series 
of the antlers of several species of Caribou from the northern 
portion of the continent. They are typical of four species. 


SECOND FLOOR 


NORTH 


SOUTH 


In the East Corridor (No. 205) of the second or main floor a 
fine head of the rather rare African Elephant is to be seen on the 
wall opposite the elevators. Turning to the east, the Mammals 
visitor finds himself in the Hall of North American _ of North 
Mammals (Hall No. 206). The principal exhibits in Americ. 
this room are the large central groups representing the Moose and 
the Bison or Buffalo. The Moose group pictures the animal as 
it is found in the forests of New Brunswick. It is the most 
elaborate group of its kind exhibited in any Museum. As one 
item of detail, it may be mentioned that twenty-two thousand 
artificial leaves enter into its composition.. The Bison is one of 
the animals which man has rendered practically extinct within 
the last thirty years, hence this group is of especial importance. 

Some of the single specimens in this hall are particularly 
noteworthy, such as: the Walruses collected on the Peary Relief 
Expedition of 1895, showing a fine bull and a cow, the Elk, the 
Virginia Deer. The last two in particular are considered excel- 
lent examples of modeling. Guide Leaflet No. 5, entitled 
“North American Ruminants”’ describes in detail a portion of 
the collection placed in this hall. It may be borrowed or pur- 
chased of the attendant. 
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The visitor will now turn back from this room and continue 
his studies in the Central Hall (No. 204). The wall cases are 
devoted to the general collection of Mammals, and in yammalis: 
the lobby are exhibited the skeletons of the elephants — General 
“Jumbo” and ‘“‘Samson”’ and the mounted skin of the Collection. 
Central Park elephant “Tip.’”’ The group of the Spotted Hyena 
is a life-like representation of that beast of prey. The Fur Seal, 
the animal supplying the fur for sealskin garments, is repre- 
sented by excellent specimens. 

In this hall there are several bird groups; among them the 
Brown Pelican, the Duck Hawk, the Red-shouldered Hawk and 
the Lesser Blue Heron may be mentioned. 


The visitor should now pass into the North Wing (Hall No. 
208), where he will find the general collection of birds. The series 
may be studied from the southeast corner as a starting 
point, where specimens of flightless birds are exhibited. 
The student should pass toward the north along the east side of 
the room and return along the west side. In general, the 
water birds come first and then the land species. The Museum 
collection of birds’ eggs 1s very extensive. The portion on exhi- 
bition may be found in the east section of the hall. Among the 
numerous groups especial attention is called to those represent- 
ing the Ptarmigan and the Labrador Duck. The Museum series 
of specimens of the Labrador Duck is one of the features of the 
collection. It contains seven of the forty-odd known specimens. 
Among the other great rarities in the collection is the specimen 
of the Great Auk. Only four such specimens are known to be 
in this country. The bird became extinct about sixty years ago. 

To the north of this hall is the entrance to the gallery of the 
large Lecture Hall (No. 210). 


Birds. 


Retracing his steps through the Central Hall (No. 204), and 
turning to the west, the visitor finds himself in the West Corridor 
(No. 203), which contains the collection of mammals Local 
found in the vicinity of New York City. These species Mammals. 
are represented by groups comprising the Opossum, Raccoon, 
Red Fox, Woodchuck and fourteen other familiar animals. 
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Continuing to the westward, one enters Hall No. 202 of the 
West Wing. This hall contains the collections illustrating 
the culture of the Indian tribes of the southwestern Indians of 
part of the United States and of Mexico. The north- California. 
eastern portion of the hall is occupied by collections from the 
Indians of California, tribes particularly interesting on account 
of their basketry. First come the baskets of the southern and 
central part of the State. The large wall case beside the entrance 
contains the larger specimens and also material illustrating the 
mode of manufacture. The ‘“‘A”’ cases contain examples of beau- 
tiful weave and design. The Pomo, a tribe living near San 
Francisco, weave feathers into their baskets; each of the black 
tufts represents all that is used from a single bird (the Valley 
Quail). The culture of the Mutsun, the Maidu, the Shasta, the 
Wintun, the Pit River and the Yurok tribes is shown both by 
their baskets and by means of their implements of war, hunting 
and fishing. 


Beyond the California exhibit (7. e., towards the west) are the 
collections showing the cultures of the tribes of Mexico, arranged 
in the following order: Tepehuane, Tarahumare, Hui- Indians of 
enol Coraeand: larasco, It will be noted that the Mexico. 
northern tribes, the Tepehuane, the Tarahumare and the Huichol, 
have been affected less than the southern by Spanish influences. 

The region inhabited by the Huichol is comparatively arid, 
hence most of their religious ceremonies are intended to pro- 
pitiate the gods of rain, and their ceremonial objects The 
are covered with symbols representing rain. A large Huichol. 
series of these objects is on exhibition. Elaborate ceremonies 
pertain to the pilgrimages after the cactus, from which the drink 
known as “mescal’”’ is made. These ceremonies are illustrated 
by many specimens. The Huichol are skilful weavers, and the 
collection shows many samples of their work. A group shows 
the methods employed by this tribe in making arrows and cloth. 

The other tribes of southern Mexico and Guatemala (see the 
cases in the northwest corner of the hall) show the survival of 
pre-Columbian culture in their sacrificial jars, masks and other 
objects, most of which pertain to ceremonial rites. 
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The south side of the hall is devoted to the collections show- 
ing the culture of the tribes of the pueblos of New Mexico and 
Arizona and the cliff-dwellings of Colorado and Utah. ay. puepio 
Some of these peoples are now extinct, others still and the 
survive. At the entrance (east) is a large series of the Cliff- 
various kinds of pottery from the pueblos. Here too PWellers- 
is a Navajo blanket in process of weaving. A neighboring case 
exhibits, by means of raw and prepared materials, tools and 
photographs, the methods employed by the Pueblo in making 
pottery and cloth. The manner of preparing native colors and 
dyes forms a part of this exhibit. In the next upright case, 
the Hopi “katcinas,”’ or dolls, and “the trousseau of a bride’ 
give further hints as to the life in the modern pueblos. 

Pueblo Bonito, a prehistoric ruin in the Chaco Cafion, New 
Mexico, has furnished through the Hyde Expedition a won- 
derful array of choice objects. These have been in- Pueblo 
stalled in the center of this side of the hall, and Bonito. 
include chalcedony and obsidian arrow points; stone implements 
of many kinds; bone needles, awls, bodkins and chisels; pottery 
bowls, pitchers and jars; turquoise beads, pendants and figures, 
to the number of more than fifty thousand; arrows, spears and 
axes. A series of flutes shows that these ancient people were 
cultivated in music. Carved sticks were used in some cere- 
monials in the same pueblo. 

Other pueblos and the cliff-dwellings have furnished through 
the same expedition a wealth of material showing the advanced 
culture of their prehistoric inhabitants. One case shows all 
kinds of ancient sandals, and exhibits by means of specimens the 
mode of manufacture and the manner of wearing. <A prehistoric 
cotton blanket is on exhibition, together with the ancient 1m- 
plements of weaving. 

A Guide Leaflet, entitled ‘‘The Basket Makers of Southeast- 
ern Utah,” describes in some detail the unique collection in the 
large case in the southwestern corner of the hall. This leaflet 
may be found attached to the case, or the visitor can purchase 
it from the attendant. 

The William Demuth Collection of pipes shows the manner 
of use of smoking-tobacco in many parts of the world. 
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On account of their height, the casts of two stele from the 
ruins of Quirigua, Guatemala, have been installed in this hall 
instead of in Hall No. 4oz2. 


Beyond this hall one passes into the corner hall of the West 
Wing (No. 201), which contains extensive collections of the an- 
ae tiquities of the central and eastern parts of North 

cheology : ; ; 
of Central. America. The specimens are arranged according to 
and Eastern the localities where they were found, those from the 
Nee northern region being on the north side of the hall; 
"from the eastern, on the east side, etc. The antiquities 
from Manhattan Island and the vicinity of New York City, a 
model of an Ohio mound and a cache of 4,800 chipped objects 
from Illinois (probably constituting a prehistoric arsenal) are of 
special interest. There is an extensive exhibit of the artifacts 
and human bones which have been found in the terraces along 
the Delaware River, near Trenton, N. J., in the course of inves- 
tigations carried on during many years by the Museum. These 
remains are thought to indicate that man was in existence upon 
this continent at the close of or during the later stages of the 
Glacial Epoch. There is a Guide Leaflet to the “ Saginaw 
Valley Collection,’ which may be borrowed or purchased of the 
attendant. 


In the Tower Room are displayed types of prehistoric imple- 
ments, forming the Andrew E. Douglass Collection, which was 
presented to the Museum in 1900. 


Going back again to the East Corridor (No. 205), the visitor 
will descend to the ground floor of the building and there com- 
plete his survey of the Museum. 


FIRST FLOOR 


NORTH 


Turning as before to the east, one enters the first hall of the 
East Wing (No. 106), which is devoted to the exhibit of North 
American Forestry. At the entrance of the hall, there has been 
placed a key-diagram giving the plan of arrangement of the col- 
lection, which should be consulted by the student. 

The exhibit consists of the Jesup Collection of Trees of North 
America, which is the most complete collection of the kind in 
any museum. The specimens are elaborately labeled Nocth 
and are accompanied by water-color sketches of American 
leaves, flowers and fruit. Small maps show the geo- Forestry. 
graphical distribution of each species. The general scheme of 
arrangement is that conifers, chestnuts, oaks etc., are on the 
north side of the hall, while walnuts, maples, ebony, mahogany 
etc., are on the south side. The collection was presented to the 
Museum by its president, Morris K. Jesup, Esq. 

For lack of space here, two important wood specimens have 
been placed in the next hall. 
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Beyond the Wood Hall is the Hall of Invertebrate Zodlogy 
(No. 107). Onthe north of the entrance is a section of California 
redwood, and on the south a section of the Sequoia 
Gre bie) ree,” vO it. 8 in. in diameter. A Guide 
Leaflet entitled “The Sequoia’’ may be borrowed or purchased 
from the attendant. 

The key-diagram at the entrance of the hall enables the 
visitor to comprehend at a glance the arrangement of the col- 
lections. The ‘“‘alcove”’ plan has been followed strictly Invertebrate 
in the disposition of cases around the outer portion of  Zo@logy. 
the hall. These alcoves contain the synoptic collection of in- 
vertebrates, and by beginning in the northwest corner and going 
from left to right around the hall one passes from the lowest to 
the highest forms of animal life. The exhibition of micro- 
scopical animals, in Alcove I, will warrant careful examination. 
The Sponges in Alcove II have exquisite beauty. In Alcove 
III are excellent models of living coral-forming animals. Special 
exhibits have been placed in the center of the hall. Among the 
most interesting specimens are the models of the Giant Squid 
and Octopus, two large corals, models of the development of 
Crepidula egg, and an exhibit showing the life history of Mosqui- 
toes and their relation to malaria. On the south wall hangs a 
specimen of the Giant Spider Crab from Japan. 

The Tower Room, opening out of this hall, contains a special 
exhibit of stony corals, largely the gift of Mr. Percy R. Pyne. 


Big Tree. 


The visitor will now retrace his steps through the Wood 
Hall to the East Corridor (No. 105), where he will find displayed 
the Jesup Collection of Building Stones. The main 
portion of this series consists of four-inch cubes dupli- Jesup 
cating the collection made for the United States Na- ae 
tional Museum in connection with the Tenth Census. 
The specimens are arranged geographically according to the 
States from which they came, and under each head they follow 
the same grouping, granites and other crystalline rocks, sand- 
stones, limestones and marbles being placed together. The 
eight-inch cubes on the tops of four of the cases form an exhibit 
of the various building stones occurring in Georgia. 
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From the East Corridor pass to the North Wing (Hall No. 
108). The visitor, on entering this hall, should first consult the 
key-diagram, from the map accompanying which he Northwest 
will note that the hall contains material illustrating Coast. 
the tribes of the northwestern coast of America and the con- 
tiguous plateau region. The collections from the coast tribes 
have been installed in two series: 

First. A general or synoptic collection of specimens obtained 
from the entire area, designed to illustrate the culture of the 
people as a whole; 

Second. Several independent collections, each illustrating the 
peculiarities of the culture of a single tribe. 

The collection forming the first series occupies three alcoves 
on the north side of the hall. This collection shows: 

(a) Natural products that are of economic value: the vege- 
table kingdom furnishes food and material for manufactures; 
the multitude of objects made from the cedar, such _ gynoptic 
as blankets, baskets, ropes, boxes, canoes, illustrate Collection. 
the importance of this tree; the animal kingdom provides fish 
for food, horn for manufacture into spoons, skin for blankets, 
wool for weaving, shell for ladles, bone for tools, porcupine-quills 
for purposes of ornament; the mineral kingdom furnishes ma- 
terial for axes, hammers, scrapers and other tools. 

(b) The industries of the people, as illustrated by their work 
in stone: pecked hammers and mortars and polished knives and 
ornaments; their work in wood,—splitting and planing, bent- 
work, carving; their weaving,—baskets, mats and clothing; their 
painting, rope-making and modern metal-work. 

(c) House-furnishings,—principally boxes, dishes and bas- 
kets,—of which there are several examples in Alcove 2. 

(d) Dress and ornament, illustrated by life-sized figures, 
some of which show the custom of wearing labrets and nose- 
rings. 

(e) Trade and barter,—copper plates used as standards of 
value, and articles that have been imported from the tribes of the 
interior, from the Eskimo and indirectly from more distant 
countries. 

(7) Hunting and fishing,—bows and arrows, spears, fish-hooks, 
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lines, nets and traps. A special exhibit of traps (in Case S) sup- 
plements the material in Alcove 2. 

(g) Travel and transportation, —canoes, snow-shoes, climbing- 
apparatus etc. 

(h) Armor and weapons (entrance to Alcove 3),—a number 
of pieces of armor made of slats and rods which are especially 
characteristic of these people; bone and iron daggers, stone 
clubs. 

(z) Musical instruments (Alcove 3),—flutes, whistles, rattles 
and a cedar-box drum. 

(7) Decorative art (Alcove 3). The specimens here exhibited 
show that, in their decorative art, the people employ somewhat 
realistic animal motives, the form of the animal body being dis- 
sected and distorted so as to fit the decorative field. 

(1) Clan organization (entrance to Alcove 4),—models of 
totem poles bearing carvings of the crests and other symbolic 
designs of the family or clan. These are at the same time 
illustrative of the art of the people. 


The collections of the second series—. e., the collections il- 
lustrating the culture of each individual tribe—commence in 
Alcove 4 with those from the Tlingit and extend around General 
the northern half of the hall in the order of the geo- Collection. 
graphical succession of the tribes from north to south, thus (con- 
sult the map in the key-diagram near the south entrance of the 
hall; see also page 42): 

The Tiincit (Southern Alaska), Alcoves 4, 5, 6. 

The TsimsHIAN and the Haipa (Northern British Columbia), 
Alcoves 6, 7, Center Case 20. 

The BELLA Coota (Central British Columbia), Alcoves 8, 9. 

The KwaxkiuTLt (Northern Vancouver Island), Alcoves 9-12. 

The Nootka (Southern Vancouver Island), Alcoves 12, 13. 

THE Coast SaLisH (Vancouver Island and Washington), 
Alcove 13. 

The PLaTeAv TriBeEs (British Columbia and Washington), 
Alcoves 14, 15, 16. 

Archeological material from the whole region is exhibited in 
the desk cases along the middle of the hall. 
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On the whole, the special collections are arranged in the same 
order as the general synoptic collection illustrating the culture 
The of the coast tribes. The collections from the Tlingit 
Tlingit. of southern Alaska (Alcoves 4, 5, 6) are remarkable 
particularly on account of the great number of excellent old 
pieces of superior workmanship. The numerous masks from 
this region were used by the shamans in their ceremonies and 
represent their individual protectors. 

In the collections from the Tsimshian and Haida of northern 
British Columbia (Alcoves 6 and 7 and Center Case 20) paintings 
The Tsim- @nd models of totem-poles will be found, which illus- 
shian and trate fully the use of the crest and the representation 
the Haida. of family traditions on the carvings of these people. 
Their masks are also used in festivals celebrated by the various 
families. 

The collections from the Bella Coola of central British Co- 
lumbia (Alcoves 8 and g at north end of hall) contain a full set 
The Bella Of ceremonial masks illustrating allthe important deities 
Coola. of thé tribe, chief of which is the Sun. 

A very full collection from the Kwakiutl of Vancouver Island 
is found in Alcoves g-12. The peculiarities of their industries 
The Kwa- are illustrated by numerous specimens. Many of the 
kiutl. masks (Alcove 11) are used in pantomimic representa- 
tions of the traditional history of the families; while others, to- 
gether with neck-rings and head-rings of cedar-bark, belong to 
the ceremonials of their secret societies, particularly to those of 
the Cannibal Society (Alcove 12). 

Next in order come the collections from the Nootka (Alcoves 
12 and 13), whose industries and customs are similar to those of 
the Kwakiutl. The masks and carvings which they 
use, however, are much ruder than those of the north- 
ern tribes. This is the only tribe that hunts the whale. Their 
whaling-harpoons are exhibited in Case S at the south end of the 
hall. 

On the south side of Alcove 13 are found collections from 
the Coast tribes of the State of Washington (Coast Salish). The 
The Coast Culture of this region shows a gradual transition to that 
Salish. of the tribes of the interior. Here we find basketry 
highly developed. 


The Nootka. 
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The material in Alcove 14 is so arranged as to bring out as 
strongly as possible the contrast between the culture of the 
coast and that of the interior. The cases contain eX- The Plateau 
cellent basketry, and garments made of skin decorated Tribes. 
with painted geometrical designs and with pictographic repre- 
sentations. Here we also find specimens illustrating the use of 
the horse. The clothing exhibited in Alcove 15 shows the close 
affiliations of this culture with that of the Plains Indians. The 
garments are made of skin decorated with feathers, painted and 
embroidered. The similarity of culture with the eastern Indians 
is still greater among the Plateau tribes near the Columbia River 
(Alcove 16). Here we notice painted hide bags, embroidered 
blankets and bead-work quite similar to that of the eastern 
Indians. The tribes of this district also excel in basketry 
similar in type to that of the interior of British Columbia. 

The contrast between the occupations and the dress of the 
coast tribes and those of the interior is brought out in three 
groups in the middle of the hall. 

The desk cases along the center of the hall contain archzo- 
logical collections. The southern cases exhibit material from 
the plateau region, while the northern cases contain = aycneo- 
material from the coast region. It seems that, on the logical 
whole, the culture of the prehistoric tribes has been Material. 
the same as that of the present tribes. 

Most of the material in this hall was obtained by the Jesup 
North Pacific Expedition. 


From the north end of Hall No. 108 one passes through the 
North Corridor (No: 1og) into the Lecture Hall (main floor). 
This is the center of great activity during the fall, ieeetare 
winter and spring months. Regular courses of lec- Hall. 
tures are given on Thursday evenings by members of the scien- 
tific staff to Members of the Museum, on Saturday mornings to 
the teachers in the public schools (in co-operation with the State 
Department of Public Instruction), on Tuesday and Saturday 
evenings to the general public (in co-operation with the City 
Board of Education), and on other occasions as need arises. 
About ninety lectures are delivered in the course of the season. 
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The hall is too feet square and can seat an audience of 1,500 
people. It is provided with two screens, each 25 feet square, and 
the illustrations for the lectures are projected by means of two 
double electric stereopticons. 


Leaving Hall No. 108 at the south end we pass to the West 
Corridor (No. 103). Here, extending upward through three 
stories of the building, is a Haida totem-pole, 52 feet tall, from 
Queen Charlotte Island. 


Continuing toward the west, North American Hall (Hall No. 
102) is entered next. The collections in the south side of this 


North hall represent in sequence the cultures of the Indians 
American of the Plains, of the Eastern Woodlands and of part 
Hall. of the Southwest. The visitor is recommended to 


begin here in continuation of the studies which he has made in 
the North Wing (No. 108). 

The collections from the Plains Indians have largely been 
made from the point of view of illustrating their decorative art 
The Plains and their ceremonials. The first case on the south side 
Indians. (Case 17) contains material from the Blackfoot. This 
is followed by collections from the Cheyenne (Case 18), Arapaho 
(Cases 18-21), Gros Ventre (Cases 21, 22), Sioux (Cases 23-26), 
Shoshone (Cases 27-28), and Ute (Case 29),—all representatives 
of the Plains culture. 

These tribes originally subsisted on the buffalo, and conse- 
quently most of their utensils pertain to the preparation of skins 
and to the manufacture of implements of bone (Case 19). The 
present ceremonials of the Plains tribes are much modified by 
the teachings of recent Indian prophets, which have taken the 
form of the so-called ‘‘Ghost dance,” the paraphernalia of which 
are exhibited in Cases 19 and 20. Bags containing certain sacred 
objects are much used. Such a sacred bag is in a case in the 
center of the hall. Among many tribes there exist societies 
grouped according to ages, which perform ceremonial dances, 
each with separate paraphernalia; the objects pertaining to four 
such dances are shown in the wall-case, south side of hall. 
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The significance of the pectliar geometrical ornamentation 
employed by the Plains Indians is illustrated (Case 20) as found 
among the Arapaho. The Gros Ventre (Cases 21, 22) are closely 
related to the Arapaho. In the collection from the Sioux, a 
number of war-clubs and bows and arrows will be found (Case 
23). Saddles, quirts and saddle-bags illustrate the extended use 
of the horse, which has so much influenced the life of the Plains 
Indians since its introduction. The “horse travois’’ in Case 23 
shows a means of transportation. The pictographic symbol- 
ism and the decorative art of the Sioux are illustrated by many 
shields and garments. The industries and decorative art of the 
Shoshone and of the closely related tribes of the Bannock 
and Ute are exhibited in Cases 27-29. 

The great ceremonial known as the Sun dance, which is so 
characteristic of many of the Plains tribes, is illustrated by a 
group in the center of the hall. 

The culture of the Indians of the Eastern Woodlands is 
shown in Cases 29-31. The life of these tribes has been very 
much influenced by contact with the whites; but in a qogians of 
few districts some of the old industries still survive. the Eastern 
The pouches (Case 28) and the mats (Case 29) from the Woodlands. 
Sauk and Fox probably represent the ancient type of ornamenta- 
tion of this district. These Indians practise agriculture, and in 
some regions live on wild rice. Agricultural tools and products 
are shown in Cases 30 and 31. 

Adjoining these people to the north live the Athapascan of 
the Mackenzie area, who subsist on hunting and fishing, and 
whose present industries have been highly modified through con- 
tact with the Hudson Bay Company (Case 33). 

The Indians of part of the Southwest are illustrated in the 
long wall-case on the south side of the hall by a collection of 
basketry of tribes in Arizona: the Apache, Pima and Papago. 


The visitor is advised to return now to the east end of the hall, 
and to begin an inspection of the collections in the northern half. 
These represent the cultures of the Eskimo tribes from Greenland 
to Siberia and those of the Ainu and some of the tribes dwelling 
along the Amur River. 


ESKIMO WOMAN, WEST COAST OF HUDSON BAY. HALL NO. 102 
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The wall-case at the entrance and Cases 1 and 2 contain a 
comparative series illustrating the uniformity of the cultures of 
the Eskimo of the whole area, extending even to the Chukchee 
of northeastern Siberia. 

The collections from Smith Sound (Cases 1 and 3) show that 
the objects made by the tribe of Eskimo living here are very rude 
Easten inform. Along the west coast of Baffin Bay a greater 
Eskimo. variety of objects and tools is used (Cases 3 and 4), 
partly owing to the greater abundance of drift-wood. The na- 
tives of this region use whaling-lances (Case 4), and have cere- 
monials in which masks are used. 

The Eskimo of Southampton Island have had very little con- 
tact with Europeans; consequently we find here (Case 5) 
Southamp- stone-tipped arrows and harpoons, toboggans made 
tonIsland of whalebone, implements for chipping stone, and 
Eskimo. other very primitive objects. Wherever steatite, or 
soapstone, occurs, the Eskimo make lamps and pots out of it, 
but in the limestone area of Southampton Island, in Hudson Bay, 
where no steatite is available, lamps and pots are made by 
cementing together slabs of limestone (Case 4). 

The tools and implements of the Eskimo of the west coast 
of Hudson Bay (Cases 5, 6, 7) are more varied, partly because 
Hudson Bay Musk-ox horn and a rather plentiful supply of wood 
Eskimo. are available for manufactures, partly on account of 
the influence of the neighboring Indian tribes. 

There is a decided change in the type of culture west of Mac- 
kenzie River. The implements of the Eskimo of this area, which 
Mackenzie Icludes Alaska, are much more complex than those of 
River the other tribes, and there is a strong tendency to 
Eskimo. decoration which is absent among the eastern Eskimo. 
We find here highly differentiated forms of harpoons (Case 7), 
ivory objects with pictographic representations (Case 8), stone 
implements and stone ornaments of varying form, and harpoons 
with property-marks (Case 9), coiled and woven basketry and a 
great variety of masks (Case 10). The culture of the Eskimo 
of Siberia (Case 11) is practically identical with that of the 
Eskimo of Alaska. 
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The remainder of the hall is taken up with collections from 
southeastern Siberia. 

Cases 12 and 13 contain material from the Ainu of Yezo and 
Saghalin. Many of the objects exhibited in these cases show a 
strong influence of Japanese culture, while others show 
that the culture of the Ainu resembles that of other 
Siberian tribes. We find here simple basketry, clothing woven 
of nettle-fibre, carved wooden dishes and many objects used in 
ceremonials connected with the bear-hunt. 

The tribes of the Amur River region (Cases 13-16) are highly 
influenced by their neighbors the Chinese. They live principally 
on salmon, and their garments are largely made of  pyjpes of 
salmon-skins, but elk-hide is also used (Cases 13-15). the Amur 
More recently garments with silk embroidery and ap- River. 
pliqué-work have been used. The characteristics of their pat- 
terns are scrolls, which are worked out in the forms of roosters 
and fishes (see particularly turn-stand on wall on north side of 
hall). Similar work is done in wood-carving and birch-bark 
(Case 16). Among these tribes the bear-hunt is connected 
with many ceremonials in connection with which beautiful in- 
laid lances are used (Case 16). In the treatment of the sick, 
crude carved amulets representing the spirits of diseases are 
used (Case 16). Their canoes, which are partly covered on top, 
have long ends projecting under the water (case in middle of 
hall). Models of the houses, sledges and boats of the Amur 
tribes are exhibited in the wall-case at the west end of the hall. 


The Ainu, 


Leaving the North American Hall at the western end, the 
visitor finds himself in Hall 1ro1 of the West Wing. This hall 
is filled with the Siberian collections obtained by the The Siber- 
Jesup North Pacific Expedition. These form the most ian Hall. 
complete exhibit of the culture of that region in existence. 


The tribes represented in the hall are, beginning at the right 
of the entrance (consult also the map on page 42): 

The CHUKCHEE (Coast of Bering Sea and inland), Cases 1-5; 

The Koryak (Coast of Bering Sea and inland), Cases 6-9; 

The KamcHADAL (Peninsula of Kamchatka), Case 9; 
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The YUKAGHIR (Basin of Kolyma River), Cases 10, 11; 

The Tuncus (Coast of Sea of Okhotsk), Cases 12-15; 

The YaxkutT (Basin of the Lena River), Cases 15-18. 

One section of the Chukchee and Koryak inhabits maritime 
villages and subsists by hunting sea-mammals, while another 
section of the tribes dwells in the interior and lives upon the 
produce of reindeer-breeding. The customs of these two di- 
visions of the tribes are very much alike. 

The clothing worn by the Chukchee is illustrated in Case 1, 
beside the entrance. The skins of reindeer and of seals are used 
for both winter and summer garments. Household fhe chuk- 
utensils, such as stone lamps, kettles and spoons, and chee. 
implements for various industries, such as skin-dressing and work 
in bone and wood are shown in Case 2. Snowshoes and snow- 
staffs indicate the mode of travel. 

Harness and other articles (Cases 2 and 3) show the use of 
dogs and reindeer as draught-animals. On the west side of Case 
3 are objects used in hunting the whale and other sea-mammals. 
Case 4 contains bows and arrows and suits of armor. The armor 
evidently was made in imitation of that of the Japanese. Amu- 
lets and sacred fire-drills are used in the ceremonials of the 
Chukchee. The adjoining “A’’ cases contain pictographic repre- 
sentations (many of which are used in prayers), wooden and 
ivory carvings, ornaments and pipes. 

Models of various types of sledges of the Koryak and Chuk- 
chee are exhibited in Case 5. 

The clothing of the Koryak (Case 6) is much more elaborately 
decorated than that of the Chukchee. The decoration is partly 
in embroidery, partly in skin mosaics. Their picto- The 
graphic representations and their carvings in bone,  Koryak. 
ivory and horn, are shown in the adjoining “A” cases. 

The Koryak are the only tribe of eastern Siberia possessing a 
well-developed iron industry. Tools and manufactured objects 
of iron will be found in Case 7, in which there are also objects of 
pottery quite similar in type to that of Alaska. Among the 
Koryak industries, basketry deserves particular mention (Case 
7). Their weapons and the style of their armor are quite similar 
to those of the Chukchee (Case 8). In their festivals, many of 
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which pertain to the hunt of the whale, elaborately decorated 
garments are worn, and masks made of grass and of wood are 
used (Case 8). On the north side of Case 9 are shown garments 
in which the body of a dead person is dressed when it is placed 
on the pyre to be burned. 

The south side of Case 9 contains basketry and birch-bark 
objects from the Kamchadal, a collection of particular value be- 
cause the primitive culture of this Kamchatka tribe is pre Kam- 
practically extinct. chadal, 

The Yukaghir live farther to the west. Specimens from the 
tribe are contained in Cases 10 and 11 and in the small case near 
by. The Yukaghir have hardly any reindeer, and sub- phe yuka- 
sist on fish; consequently they are poor, and the ob- ghir, 
jects used by them are much simpler than those found among 
the Koryak. Attention is called to the peculiar shaman’s drums 
and the shaman’s coat set with numerous tassels (Case 10). 
Case 11 contains a model of a Yukaghir tent, and models of boats 
and fish-traps. There are also birch-bark baskets for household 
use and for berrying and snowshoes for travelling. The “A” 
case near by contains objects illustrating their industries, and 
a series of peculiar pictographic birch-bark records, which are 
characteristic of this tribe. 

The Tungus (Cases 12-15) are a tribe which have recently 
scattered over extensive areas in eastern Siberia. Their cradles 
(Case 12) and their garments (Cases 13, 14) are quite The 
different in type from those of the more eastern tribes. | Tungus. 
Their shamans use drums, and they wear coats set with iron orna- 
ments (Case 14). The people use reindeer for riding. Saddles 
will be found in Case 15. Household furniture, bows and arrows 
and snowshoes are exhibited in the same case. 

The culture of the Yakut, a tribe belonging to the Turkish 
family, is shown by the specimens in Cases 15 to 18. Until quite 
recently the religion of the tribe was shamanism. The The 
drums and dresses used by their shamans (Case 15) are Yakut. 
similar to those of the Tungus. Hunting and fishing and house- 
hold life are illustrated by specimens in Case 16. The every-day 
clothing and the more elaborate dresses of the wealthy Yakut are 
exhibited in Case 17. The “A” case near by contains silver 
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ornaments used by this people. Case 18, beside the entrance, 
contains material illustrating the use of the horse among the 
Yakut. An important part of the subsistence of the tribe is 
mare’s milk, which is made into kumiss and into butter in large 
leather churns. Kumiss is also used in ceremonials, when it is 
served in large carved goblets. Butter-jars and large milk-pails 
are made of birch-bark. The Yakut canoe (top of Case 17) is 
similar in type to that of the Amur tribes exhibited in Hall 1o2. 
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Group, Hall No. 204 
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BIRDS’ NESTS. 


(See the groups in Halls No. 204, 208, 304, 305 and 308, and the desk-cases in 
Halls No. 208 and 303.) 


Nesting Season. — The first bird to nest in the region within 
fifty miles of New York City is the Great Horned Owl. The eggs 
of this locally rare species have been found as early as February 
28,a date when the ground may be covered with snow and the nest 
itself decorated with icicles. This Owl is followed early in March 
by the more common Barred Owl, then come the Duck Hawk 
(Group, Hall No. 204), Woodcock (Group, Hall No. 208), Screech 
Owl (Group, Hall No. 208), Red-shouldered Hawk (Group, Hall 
No. 204), Red-tailed Hawk and so on through the list of our 120 
breeding birds until we reach the Goldfinch and Cedar Waxwing 
which do not begin housekeeping until the middle of June. 

Year after year essentially the same order of nesting is ob- 
served and the question may well be asked, What cause or causes 
determine the time of a bird’s nesting season? Primarily, it may 
be replied, the date when a bird breeds is governed by the char- 
acter of the food of its young. Young birds, particularly those 
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which are born naked and are reared in the nest, are dependent on 
their parents for food. Often a brood is fed several hundred 
times during the day and it is therefore of the first importance 
that there should be an abundant, easily accessible supply of the 
proper kind of food. 

It may be noted that the first birds to nest are Hawks and Owls, 
. which are predaceous, flesh-eating birds living largely on small 
mice and the like, and have no difficulty in supplying the wants 
of their young early in the season. In time these birds are fol- 
lowed by seed-, insect- and fruit-eating species, the young of 
which, therefore, are not hatched until the food they demand can 
be obtained. 

The time of a bird’s nesting season is also determined by its 
status in its breeding range, that is, whether it be a resident or a 
migratory species. Generally speaking, those species which are 
with us throughout the year nest earlier than migratory birds of 
similar habits. It does not always follow, however, that among 
migratory birds the first species to arrive in the spring are among 
the earliest to nest; and we learn, furthermore, that the time of 
a bird’s nesting season is dependent on the character of its nesting- 
site. In this matter of site concealment is usually of the utmost 
consequence and a bird does not begin to build its nest until it can 
be properly hidden. For example, Red-winged Blackbirds reach 
this vicinity as early as the first of March, but they do not nest 
until the first half of May. The Woodcock, on the contrary, 
arrives about two weeks later, but nests more than a month earlier, 
its eggs sometimes being found as early as April 1. The Wood- 
cock, however, nests on the ground and a site is available as soon 
as it reaches its summer home, while the Red-wing, swinging its 
woven basket among cat-tails or in bushes, awaits the growth of 
vegetation which will conceal it. Doubtless, also, the fact that 
the young Woodcock leave the nest within an hour or two after 
their birth, while young Red-wings are in the nest about twoweeks, 
may be in part responsible for this difference in nesting dates. 

Nesting Site. — After the formalities of courtship have won for 
a bird its mate, nest-building naturally follows as soon as a proper 
site has been selected. The nature of the situation in which a 
bird builds its nest appears to be determined first, by the necessity 
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for concealment (see groups of Song Sparrows, Worm-eating 
Warbler, Black and White Warbler, Hummingbird and others) ; 
second, by habits, whether arboreal, terrestrial or aquatic (com- 
pare the nests of the Red-shouldered Hawk, Kingbird, Grouse, 
Bob-white, Coot and Grebe); third, by haunt, whether in wood- 
land or field, marsh or seashore, etc. (compare the nesting sites 
of the Catbird, Field Sparrow, Clapper-Rail and Common Tern) ; 
fourti, by temperament, whether social or solitary (compare the 
nesting habits of the Duck Hawk and Red-shouldered Hawk with 
those of the Cliff or Bank Swallow as shown in the groups in Halls 
No. 204 and 208). 

The Nest Itself. — Probably less than twenty, possibly not 
more than ten, per cent of the eggs laid by our smaller, perching 
birds bring forth chicks which reach maturity. So great, there- 
fore, is the mortality among birds in the nest that it is of vital 
importance for a bird to select a site and build a home in which 
its eggs may be incubated and young reared with the least pos- 
sible exposure to the dangers which beset birds at this season. 

The character of a bird’s nest depends fundamentally on the 
following factors: 

First, Condition of Young at Birth. — Some birds are born 
covered with feathers and can swim or run about a few hours 
after leaving the shell. These are termed precocial birds. 
Others are born practically naked and pass several weeks in the 
nest. These are termed altricial birds. With precocial birds 
the nest is merely an incubator in which, with the aid of heat 
supplied by the parent bird, the eggs are hatched. With altricial 
birds the nest is not only an incubator but a cradle as well. It is 
obvious, therefore, that the nests of the latter class should be far 
more complete structures than those which are to shelter young 
birds only while their natal costume is drying. It is also to be 
remembered that precocial birds nest on the ground, an addi- 
tional reason why a well-made home is not needed. 

Compare the nests and young of the Yellow-headed Black- 
bird and Warbling Vireo with those of the common Tern, Skim- 
mer or Black Rail and one realizes the close relation existing 
between birds’ nests and the condition in which the young leave 
the eggs. 
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Second, Haunt. — The nature of a bird’s haunts is often 
reflected in its nest through the materials employed in construc- 
tion. Coots and Yellow-headed Blackbirds (Group, Hall No. 
308), Red-winged Blackbirds and Marsh Wrens (Group, Hall 
No. 304) use reeds and marsh grasses; field-inhabiting birds 
employ the grasses and weed-stalks they find about them, and 
leaves enter largely into the nest of wood-loving birds. (Exam- 
ine the groups of the Field Sparrow and the Oven-bird in Hall 
No. 308.) 

Third, Structure of the Bird. — Although birds possessed of the 
same type of nest-building tools, that is, bill and feet, may build 
wholly unlike nests (compare the Cliff and Bank Swallows and 
their nests, Groups in Hall No. 208) the character of the nest is in 
some degree affected by the structure of the bird. Thus a soft- 
billed Dove would not be expected to hew out a cavity in trees 
as do the Woodpeckers, nor could the weak-footed, short-billed 
Whip-poor-will cling to swaying branches and weave the Oriole’s 
pendent cradle. 

Fourth, Necessity for Concealment. — While concealment is 
secured chiefly through the selection of a site, it is also obtained 
in the building of the nest. The Oriole’s deep cradle (Group, Hall 
No. 308) is a good type, and further illustrations are furnished 
by the admirably designed nests of the Oven-bird and Humming- 
bird, each of which, in a wholly different way, is made to resem- 
ble its immediate surroundings. 

Variations in Nesting Habits. — The existing nesting habits of 
birds have doubtless been developed through adaptations to 
changing conditions, and it is of especial interest, therefore, to 
note any variation in the character of a bird’s nest or nesting site 
and to learn whether the change is a response to some new factor 
in environment. Barn and Eaves Swallows, Chimney Swifts, 
Phoebes, Bluebirds and Wrens, for example, have, as a result of 
the invasion of their haunts by man, adopted new types of nesting 
sites, while Orioles, Vireos, House Finches and other species often 
find strings, rags and paper more desirable nest-material than 
fibres, rootlets and bark. 

Second Broods. — Several of our earlier nesting species, the 
Robin, Song Sparrow and Phoebe, for example, rear second and 
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occasionally even third broods, which sometimes prolongs their 
nesting season into August. As a rule a new nest is built for the 
new family. 

Return to Same Nesting Site. —In some instances, the Fish 
Hawk for example (Group, Hall No. 30s), it is known that the 
same birds not only return to their former nesting localities, but 
that they actually occupy the same nest, making additions to it 
year after year. 


CLAPPER RAIL 
Group, Hall No, 208 


VARIATIONS IN COLOR OF BIRDS’ EGGS 
Six upper figures, eggs of the Crow : six lower figures, eggs of Purple Grackle 
Desk-case, Alcove No. 3, Hall No. 208 
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BIRDS’ EGGS. 
(See desk-cases in Hall No. 208, and Local Collection, Hall No. 303.) 


Number of Eggs in a“ Set” or “ Clutch.”’ — The number of eggs 
comprising a full “set” or “clutch” ranges from one to as many 
as twenty. No law governing this number is known. Generally 
speaking birds of the same family lay approximately the same 
number of eggs, but there is much variation between birds of 
closely related families (e.g., Loons and Grebes), while birds of 
similar nesting habits may not lay the same number of eggs (e.g., 
Quail and Meadowlark). 

The number of eggs in a set, or clutch, is no indication of 
the fecundity of the bird. At the time of laying the ovary con- 
tains a large number of partly formed eggs, of which, normally, 
only the required number will become fully developed. But if 
the nest be robbed, the stolen eggs will sometimes be replaced. 
The long-continued laying of our domestic fowls is an instance of 
this unnatural stimulation of the ovary caused by persistent 
robbing. 

Size of Eggs. — The size of the egg depends primarily upon the 
size of the bird. The graduated series, from an Ostrich to a Hum- 
mingbird (Alcove No. 3, Hall No. 208) represents the range of 
variation among the eggs of living birds. Size, however, is further 
influenced by the condition of the young when hatched. Preeco- 
cial birds, for example, the domestic fowls, lay relatively larger 
eggs than altricial birds, for example, Pigeons. 

This will be appreciated by comparing the egg of the Crow 
with that of Wallace’s Megapode, or the eggs of the Meadowlark 
with those of the Bartramian Sandpiper (See desk-case, Alcove 
No. 3, Hall No. 208). The young of the Crow and the Meadow- 
lark are hatched naked and are reared in a well-formed nest. 
The Sandpiper lays its eggs in a slight depression in the ground, 
and its young run about soon after birth. The Megapode buries 
its egg and leaves it to be hatched by the heat generated by 
decay of the vegetable debris in which it is placed. The young 
are born fully feathered and ready to fly. 
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The period of incubation depends upon the size of the egg, 
and varies from twelve days in the smaller Passeres to fifty-six in 
the Emeu. 

The Shell. — The egg-shell is composed largely of carbonate 
of lime, which is deposited in layers on the surface of the egg in 
the lower, or uterine, dilation of the oviduct, the process re- 
quiring from twelve to twenty hours. The final layers vary 
greatly in character, and may be simply a rough, chalky deposit, 
easily scraped off, showing the harder layer below, as in Gannets 
and Flamingoes, or thin and highly polished, as in Woodpeckers 
and Tinamous. The structure of the surface, whether pitted or 
smooth, depends upon the action of the walls of the uterus, from 
which it receives an impression. 

Colors of Eggs. — The colors of eggs are due to pigments de- 
vosited by ducts while the egg is receiving its shell. One or all 
the layers of the shell may be pigmented, and variation in color 
may be caused by a super-imposed stratum of carbonate of lime, 
producing lilac tints and “‘clouded”’ or “‘shell”” markings. It is 
supposed that eggs are colored for the purpose of rendering them 
less conspicuous, and, as a rule, birds which nest in holes lay white 
eggs. 

Shape of Eggs. — Birds’ eggs are generally ovate in form, but 
there are many variations from this shape. The conical eggs of 
Snipes and Plovers are placed in the nest point downward or in- 
ward, and they fit together so closely that they can easily be 
covered by the comparatively small-bodied parent. The pyri- 
form egg of Murres, when moved slowly, describes a circle about 
its own point, and is therefore less liable to roll off the rocky cliffs 
on which it is laid, than one more oval in shape would be. Con- 
trary to the generally prevalent idea, the egg passes down the 
oviduct and is deposited large end first. 

Individual Variations. — Although, generally speaking, eggs 
of the same species resemble one another, there is so great a range 
of variation in both color and pattern, that it frequently is im- 
possible to identify eggs unless the parent is known. This varia- 
tion is due largely to the physiological condition of the bird. 
Fully adult, vigorous individuals of birds which lay colored eggs, 
secrete a larger amount of pigment than their younger or weaker 
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fellows, and their eggs are therefore more heavily marked. The 
first eggs, as well as the earlier sets, where more than one set is 


laid in a season, are apt to be more strongly pigmented than the 
later. 


YELLOW-BILLED CUCKOO 
Group, Hall No, 308 
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THE BIRDS KNOWN TO BREED WITHIN FIFTY MILES 
OF NEW YORK CITY. 


1. (6.)! Pied-billed Grebe (Podilymbus podiceps). Local status: Chiefly 
a migrant, sometimes winiering and probably breeding rarely. Eggs: 6-10, 
soiled whitish. Date: No definite record. Group, Hall No. 208. 

2. (58.) Laughing Gull (Larus atricilla). Local status: An uncommon 
migrant and rare summer resident, nesting now, if at all, in a few localities on 
Great South Bay. Site: Salt marshes. Eggs: 3-5, grayish olive-brown or 
greenish gray, spotted, blotched and scrawled with chocolate. Date: June 8. 
Group, Hall No. 208. 

3. (7o.) Common Tern; Sea Swallow; Mackerel Guil (Sterna hirundo). 
Local status: Formerly an abundant summer resident, but since its destruction 
by milliners a comparatively uncommon migrant. It is doubtful if it nests 
nearer than Gardiner’s Island. Szte: Beacaes and sometimes adjoining up- 
lands. Eggs: 2-3, very variable, usually olive-gray or olive-green marked with 
chocolate. Date: May 8. Group, Hall No. 308. 

4. (133.) Black Duck (Anas obscura). Local status: A common migrant 
and winter visitant: not known to nest nearer than Gardiner’s Island. Site: 
On the ground, in undergrowth or heavy grasses, not necessarily in the imme- 
diate vicinity of water. Eggs: 8-12, pale greenish or bluish white or creamy. 
Date: May 5. Group, Hall No. 208. 

5. (144.) Wood Duck (Azx sponsa). Local status: A not uncommon 
migrant; rare and local in the summer. Site: A hollow in a tree, usually 
twenty feet or more from the ground. Eggs: 8-14, pale buffy white. Date: 
May 6. 

6. (190.) Bittern (Botaurus lentiginosus). Local status: Not uncommon 
migrant; rare summer resident. Site: On the ground in grassy marshes. 
Eggs: 3-5, pale olive-buff. Date: May tro. 

7. (z91.) Least Bittern (Ardetta exilis). Local status: Rather rare and 
local summer resident, more common and generelly distributed during migra- 
tions. Site: Reedy marshes, usually 2-4 feet above water. Eggs: 4-6, bluish 
white. Date: May 31. 

8. (201.) Little Green Heron (Butorides virescens). Local status: Com- 
mon summer resident. Szte: Bushes or trees from 5-20 feet from the ground. 
Eggs: 4-5, pale, dull blue. Date: May 6. 

9. (202.) Black-crowned Night Heron (Nycticorax mveticorax nevtus). 
Local status: Locally abundant summer resident, nesting in colonies. Site: 
In trees 20-80 feet from the ground. Eggs: 4-6, pale, dull blue. Date: May t. 

to. (208.) Kinz Rail (Rallus elegans). Local status: Rare summer resident. 
Site: On the ground in grassy fresh-water marshes. Eggs: 7-12, buffy white, 
heavily spotted and speckled with rufous-brown. Date: May 15. 

Ir. (211.) Clapper Rail; Mud Hen (Rallus crepitans). Local status: 


1 The numbers between parentheses refer to the Check-List of North American 
Birds of the American Ornithologists Union. 
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WOODCOCK 
Group, Hall No. 208 


Abundant summer resident. Szte: On the ground in salt, coastal marshes. 
Eggs: 8-12, buffy white, speckled and spotted with rufous-brown. Date: 
May to. Group, Hall No. 208. 

12. (212.) Virginia Rail (Rallus virginianus). Local status: Rather rare 
and localsummer resident. Site: On the ground in marshy places. Eggs: 6-12, 
pale buffy white, spotted and speckled with rufous-brown. Date: May 15. 

13. (214.) Sora; Carolina Rail (Porzana carolina). Local status: Rare 
summer resident on Long Island; abundant fall migrant in wild rice marshes. 
Site: On ground in marshy places. Eggs: 8-15, buffy white, spotted and 
speckled with rufous-brown. Date: May 20. 

14. (228.) American Woodcock (Philohela minor). Local status: Not 
uncommon summer resident. Szte: On the ground in or near woods. Eggs: 
4, buffy, distinctly and obscurely spotted with shades of rufous. Date: April 
1. Group, Hall No. 208. 

15. (261.) Upland Plover; Bartramian Sandpiper (Bartramia longicauda). 
Local status: Uncommon and local summer resident. Site: On the ground in 
any field. Eggs: 4, creamy white, or buff, spotted with reddish brown or 
chocolate, chiefly at the larger end. Date: June tr. 

16. (263.) Spotted Sandpiper; Tip-up (Actitis macularia). Local status: 
Common summer resident. Site: On the ground, usually near water. Eggs: 
4, creamy buff or white, thickly spotted and speckled with chocolate, chiefly 
at the larger end. Date: May 24. 
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17. (273.) Killdeer (Oxyechus voctferus). Local status: Rare and local 
summer resident. Szte: On the ground in pastures or cornfields. Eggs: 4, 
buffy white, spotted and scrawled with chocolate, chiefly at the larger end. 
Date: May to. 

18. (289.) Bob-White (Colinus virginianus). Local status: Not uncom- 
mon resident. Site: On the ground in fields, often near fences or hedges. 
Eggs: 10-18, white. Date: May 26. Group, Hall No. 208. 

19. (300.) Ruffed Grouse (Bonasa umbellus). Local status: Of local dis- 
tribution in the more heavily wooded sections. Szte: On the ground in the 
woods, often at the base of a tree. Eggs: 8-14, pale ochraceous-buff. Date: 
May ro. Group, Hall. No. 208. 

20. (316.) Mourning Dove (Zenaidura macroura). Local status: Common 
summer resident. Szte: Lower branches of trees, generally within ro feet of 
the ground, very rarely on the ground. Eggs: 2, white. Date: April 25. 

21. (331.) Marsh Hawk (Circus hudsonius). Local status: Common sum- 
mer resident, of rare occurrence in winter. Szte: On the ground in marshes. 
Eggs: 4-6, dull white or pale bluish white. Date: May 20. 

22. (332.) Sharp-shinned Hawk (Accipiter velox). Local status: Not 
common summer resident, rare in winter. Szte: In trees, 15-40 feet from the 
ground. Eggs: 3-6, varying from bluish to pale cream buff, distinctly spotted 
or heavily blotched with cinnamon or cinnamon rufous. Date: May 2t. 

23. (333-) Cooper Hawk (Acciptiter coopert1). Local status: Not uncom- 
mon in summer, rare in winter. Szte: In trees, 25-60 feet from the ground 
Eggs: 3-6, paie bluish white, sometimes speckled with brownish. Date: May 1. 

24. (337-) Red-tailed Hawk (Buteo borealis). Local status: Permanent 
resident, more numerous in winter. Svzte: In trees, 30-70 feet from the ground. 
Eggs: 2-4, dull white, generally scantily and irregularly marked with cinnamon- 
brown. Date: April tr. 

25. (339.) Red-shouldered Hawk (Buteo lineatus). Local status: Com- 
mon permanent resident. Svzte: In trees, 30-60 feet from the ground. Eggs: 
2-5, dull white, generally more or less sprinkled, spotted or blotched with cin- 
namon or chocolate. Date: April 3. Group, Hall No. 204. 

26. (343.) Broad-winged Hawk (Buteo platypterus). Local status: Not 
common permanent resident. Szte: In trees, 25-50 feet from the ground. 
Eggs: 2-4, dull white, speckled, blotched or washed with ochraceous-buff or 
cinnamon brown. Date: May s. 

27. (356.) Duck Hawk (Falco peregrinus anatum). Local status: Rare 
and local summer resident, more common on coasts in migrations. Site: A 
cliff. Eggs: 3-4, creamy white marked with cinnamon-brown to reddish 
brown. Date: March 30. 

28. (360.) Sparrow Hawk (Falco sparverius). Local status: Not uncom- 
mon in summer, rare in winter. Szte: Usually a hole in a tree, from 15—6o 
feet from the ground. Eggs: 3-7, creamy white to rufous, generally finely and 
evenly marked with shades of the ground color. Date: April 25. 

29. (374.) American Osprey; Fish Hawk (Pandion haliaétus carolinensis). 
Local status: Locally common summer resident near the coasts. Site: In a 
tree, 15-50 feet from the ground. Eggs: 2-4, rarely dull white, sometimes 
almost solid chocolate, generally buffy white. heavily marked with chocolate, 
chiefly at the larger end. Date: May 2. Group, Hall No. 205. 
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30. (36 5.) Barn Owl (Strix pratincola). Local status: A rare summer resi- 
dent. Szte: A hole in a tree, sometimes in a tower or church-steeple. Eggs: 
5-9, white. Date: April 20. 

31. (366.) Long-eared Owl (Asio wilsonianus). Local status: An uncom- 
mon resident. Szte: Generally in an old crow’s, hawk’s or squirrel’s nest. 
Eggs: 3-6, white. Date: April 1. 

32. (368.) Barred Owl (Syrnium varium). Local status: Common perma- 
nent resident. Site: In a hollow tree, and sometimes in an old crow’s or hawk’s 
nest. Eggs: 2-4, white. Date: March 12. 

33- (373-) Screech Owl (Megascops asto). Local status: Common perma- 
nent resident. Szte: Generally in a hollow tree. Eggs: 4-6, white. Date: 
April 3. Group, Hall No. 208. 

34. (375.) Great Horned Owl (Bubo virginianus). Local status: Rare 
permanent resident, restricted to the less settled and heavily wooded regions. 
Site: Generally an old hawk’s, squirrel’s or crow’s nest. Eggs: 2-3, white. 
Date: February 28. 

35. (386.) Black-billed Cuckoo (Coccyzus erythrophthalmus). Local status: 
Common summer resident. Site: Generally in low trees, vines or bushes, 4-10 
feet from the ground. Eggs: 2-5, dull greenish blue. Date: May 29. 

36. (387.) Yellow-billed Cuckoo (Coccyzus americanus). Local status: 
Common summer resident. Site: Generally in low trees, vines or bushes, 4—10 
feet from the ground. Eggs: 3-5, dull greenish blue. Date: May 30. Group, 
Hall No. 308. 

37- (390.) Kingfisher (Ceryle alcyon). Local status: Locally common sum- 
mer resident. Szte: Ina hole in a bank, about 6 feet from the entrance. Eggs: 
5-8, white. Date: May 1. 

38. (393.) Hairy Woodpecker (Dryobates villosus). Local status: Not 
uncommon permanent resident. Site: In a hole, generally in a dead tree. 
Eggs: 4-5, white. Date: May 23. 

39. (394-.) Downy Woodpecker (Dryobates pubescens medianus). Local 
status: Very common permanent resident. Szte: In a hole, generally in a dead 
tree. Eggs: 4-6, white. Date: May at. 

40. (406.) Red-headed Woodpecker (Melanerpes erythrocephalus). Local 
status: Local summer resident of irregular distribution, sometimes winters, 
rarely abundant in migrations. Site: A hole, generally in a dead tree. Eggs: 
4-6, white. Date: May 13. 

41. (412.) Flicker; High-hole (Colaptes auratus luteus). Local status: 
Common summer resident, abundant migrant, rare in winter. Site: In a 
hole in a tree, frequently in orchards, about 1o feet from the ground. Eggs: 
5-9, white. Date: May 7. 

42. (417.) Whip-poor-will (Antrostomus vociferus). Local status: Locally 
common summer resident. Site: No nest, the eggs being laid on the bare 
ground or dead leaves in the woods. Eggs: 2, dull white, with delicate, obscure, 
lilac markings and a few distinct brownish gray specks. Date: June 3. 

43. (420.) Nighthawk (Chordeiles virginianus). Local status: Locally 
common summer resident, frequently seen in the city. Site: Nest, none, the 
eggs being laid on the bare ground, in open fields. or on the flat roof of a house. 
Eggs: 2, dull white, evenly marked with small irregular shaped blotches or 
speckling of grayish brown or brownish gray. Date: June 1. 
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44. (423.) Chimney Swift (Chetura pelagica). Local status: Abundant 
summer resident, frequenting the city in numbers. Site: The inside of a chim- 
ney. The nest is attached to the side, generally about 10 feet from the top. 
Eggs: 4-6, white. Date: May 25. Group, Hall No. 208. 

45. (428.) Ruby-throated Hummingbird (Trochilus colubris). Local 
status: Common summer resident. Szte: The limb of a tree, generally 10-25 
feet from the ground. Eggs: 2, white. Date: May 12. Group, Hall No. 308. 

46. (444.) Kingbird (Tyrannus tyrannus). Local status: Common summer 
resident. Szte: Usually orchards or shade trees, near the end of a branch, 
15-25 feet from the ground. Eggs: 3-5, white, spotted with umber. Date: 
May 29. Group, Hall No. 308. 

47. (452.) Crested Flycatcher (Mytarchus crinitus). Local status: Com- 
mon summer resident. Site: In a hollow tree, generally less than 20 feet from 
the ground. Eggs: 3-6, creamy white streaked longitudinally with chocolate. 
Date: June 3. 

48. (456.) Phoebe (Sayornis phebe). Local status: Common summer resi- 
dent. Szte: A beam or rafter in an outbuilding or under a piazza or bridge, 
often under a bank or shelving rock. Eggs: 4-6, white. Date: April 28. 

49. (461.) Wood Pewee (Coniopus virens). Local status: Common sum- 
mer resident. Szte: Generally saddled on a limb 20-30 feet from the ground. 
Eggs: 3-4, white, with a wreath of umber markings about the larger end. 
Date: June 5. 

50. (465.) Green-crested or Acadian Flycatcher (Empidonax virescens). 
Local status: Common summer resident in the Hudson Valley as far north as 
Ossining; apparently rare elsewhere. Szte: The lower limbs of a tree, often 
of a beech, about eight feet from the ground. Eggs: 3-4, white, with a few 
cinnamon spots. Date: May 14. Group, Hall No. 308. 

51. (466.) Alder Flycatcher (Empidonax traillit alnorum). Local status: 
Not common migrant, rare and local summer resident, has been found nesting 
only at Nyack, N. Y., and Plainfield, N. J. (Miller). Eggs: 3-4, creamy white, 
with cinnamon-brown markings about the larger end. Date: June 16. 

52. (467.) Least Flycatcher; Chebec (Empidonax minimus). Local 
status: Common summer resident. Szte: Generally in a crotch of a fruit or 
shade tree, 10-20 feet from the ground. Eggs: 3-5, white. Date: May 21. 

53- (477.) Blue Jay (Cyanocitta cristata). Local status: Permanent resi- 
dent, abundant in fall, common in winter, less numerous in summer. Site- 
Usually in crotch of a tree 10-20 feet from the ground. Eggs: 4-6, pale olive- 
green, rather thickly marked with varying shades of cinnamon-brown. Date: 
May 14. ; 

54. (488.) American Crow (Corvus americanus). Local status: Abundant. 
permanent resident. Site: In trees in woods, 20 to 50 feet from the ground. 
Eggs: 4-6, generally bluish green, thickly marked with shades of brown, but 
sometimes light blue or even white with almost no markings. Date: April 9. 

55. (490.) Fish Crow (Corvus ossijfragus). Local status: Common sum- 
mer resident of Hudson Valley as far north as Ossining, less so on Long Island; 
in winter restricted to the coast. Site: In trees in woods, generally 20-50 feet. 
from the ground. Eggs: 4-5, similar in color to those of preceding species, but 
smaller. Date: May 17. 

56. (493.) Starling (Sturnus vulgaris). Local status: Introduced into 
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Central Park in 1890 and now a common permanent resident. Site: Holes in 
buildings or in trees. Eggs: 4-6, pale bluish. 

57- (494.) Bobolink; Reedbird (Dolichonyx oryvzivorus). Local status: 
Locally common summer resident, apparently decreasing in numbers, abundant 
fall migrant in wild rice marshes. Szte: On the ground in pastures and mead- 
ows. Eggs: 4-6, grayish white, with numerous spots of olive-brown or umber. 
Date: May 29. 

58. (495.) Cowbird (Molothrus ater). Local status: A common summer 
resident and abundant migrant. Szte: Parasitic, laying eggs in the nests of 
other species. Eggs: white, evenly speckled with cinnamon-brown or umber. 
Date: May 5. 

59. (498.) Red-winged Blackbird (Agelatus pheniceus). Local status: 
Abundant summer resident. Szte: In grassy or bushy borders of pond, 3-6 
feet from the ground, in reeds, bushes or tussock of grass. Eggs: 3-6, pale 
blue, streaked, spotted or scrawled with dark purple or black. Date: May 18. 
Group, Hall No. 304. 

60. (sor.) Meadowlark (Sturnella magna). Local status: Common sum- 
mer resident, rare in winter. Szte: On the ground, in pastures and meadows. 
Eggs: 4-6, white, speckled with reddish brown. Date: May tro. 

61. (506.) Orchard Oriole (Icterus spurius). Local status: Locally com- 
mon summer resident. Site: Generally in orchards, ro—15 feet from the ground, 
near the extremity of a limb. Eggs: 3-5, bluish white, spotted, blotched and 
scrawled with blackish. Date: May 30. Group, Hall No. 308. 

62. (507.) Baltimore Oriole (/cterus galbula). Local status: Common sum- 
mer resident. Szte: Generally in fruit or shade trees, near the extremity of a 
limb, 20-40 feet from the ground. Eggs: 4-6, white, scrawled with blackish 
lines and with a few spots or blotches. Date: May 25. Group, Hall No. 
308. 

63. (511.) Purple Grackle; Crow Blackbird (Quiscalus quiscula). Local 
status: Abundant migrant, locally common summer resident, nesting in colonies. 
Site: In colonies, generally in coniferous trees, about 30 feet from the ground. 
Eggs: 3-6, very variable, generally pale bluish or bluish green, spotted, blotched 
or scrawled with brown or black, but sometimes evenly speckled with brownish 
and rarely almost solid cinnamon- or rufous-brown. Date: April 25. Group, 
Hall No. 305. 

64. (517.) Purple Finch (Carpodacus purpureus). Local status: Rare and 
local summer resident, common in migrations and sometimes in winter. Szte-: 
Generally in a coniferous tree, 5-30 feet from the ground. Eggs: 4-6, blue, 
spotted about the larger end with blackish. Date: May 24. 

65. House Sparrow; English Sparrow (Passer domesticus). Local 
status: Introduced from Europe in 1851 and later dates and now an abundant 
permanent resident. Szte: About buildings or in trees. Eggs: 4-7, generally 
white, finely and evenly marked with olive, sometimes plain white or almost 
uniform olive-brown. 

66. (529.) Goldfinch (Astragalinus tristis). Local status: Common per- 
manent resident. Szte: In a bush or tree, 5—30 feet from the ground. Eggs: 
4-6, pale bluish white. Date: June 20. 

67. (540.) Grass Finch; Vesper Sparrow (Poecetes gramineus). Local 
status: Common summer resident. Site: On the ground, generally in dry, 
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grassy fields. Eggs: 4-5, bluish or pinkish white, speckled and blotched with 
brown. Date: May tro. 

68. (542a.) Savanna Sparrow (Passerculus sandwichensis savanna). Local 
status: Rare summer resident, abundant migrant. Szte: On the ground, gen- 
erally in wet meadows. Eggs: 4-5, bluish white, thickly marked with reddish 
brown or cinnamon. Date: May to. 

69. (546.) Grasshopper Sparrow (Coturniculus savannarum. passerinus). 
Local status: Locally common summer resident. Szte: On the ground in dry 
grassy fields. Eggs: 4-5, white, spotted and speckled with reddish brown. 
Date: May 28. 

70. (547.) Henslow Sparrow (Ammodramus henslowii). Local status: 
Rare and local summer resident. Szte: On the ground, generally in wet mead- 
ows. Eggs: 4-5, grayish white, thickly and evenly marked with pale reddish 
brown. Date: May 1o. 

71. (549.) Sharp-tailed Finch (Ammodramus caudacutus). Local status: 
Abundant summer resident in salt marshes. Szte: On the ground, in salt 
marshes. Eggs: 3-4, whitish, finely speckled with cinnamon-brown, especially 
at the larger end. Date: May 30. Group, Hall No. 308. 

72. (550.) Seaside Finch (Ammodramus maritimus). Local status: Abun- 
dant summer resident of salt coastal marshes. Szte: On the ground, in salt 
marshes. Eggs: 3-4, whitish, clouded or finely speckled with cinnamon-brown, 
especially at the larger end. Date: May 30. Group, Hall No. 308. 

73. (560.) Chipping Sparrow (Spizella socialis). Local status: Abundant 
summer resident. Szte: In trees or bushes, near houses or cultivated grounds, 
5-20 feet from the ground. Eggs: 4-5, greenish blue, with cinnamon-brown or 
blackish markings, chiefly at the larger end. Date: May 14. 

74. (562.) Field Sparrow (Spizella pusilla). Local status: Abundant sum- 
mer resident. Szte: In bushy fields, on the ground, or in a low shrub. Eggs: 
3-5, whitish, with numerous reddish brown markings, chiefly about the larger 
end. Date: May 15. Group, Hall No. 308. 

75. (581.) Song Sparrow (Melospiza cinerea melodia). Local status: Com- 
mon winter, abundant summer resident. Szte: Generally on the ground, some- 
times in a low bush. Eggs: 4-5, whitish, with numerous reddish brown 
markings which sometimes nearly conceal the ground color. Date: April 29. 
Group, Hall No. 308. 

76. (584.) Swamp Sparrow (Melospiza georgiana). Local status: Abun- 
dant summer resident, rare in winter. Szte: On the ground, in wet meadows 
or marshes. Eggs: 4-5, resemble those of the preceding species, but the mark- 
ings generally more confluent. Date: May 15. Group, Hall No. 308. 


77. (587.) Towhee; Chewink (Pipilo erythrophthalmus). Local status: 
Abundant summer resident. Szte: On the ground, in or at the border of woods 
or thickets. Eggs: 4-5, white, finely and evenly speckled with reddish brown, 
sometimes blotched at the larger end. Date: May 14. Group, Hall No. 308. 

78. (593.) Cardinal (Cardinalis cardinalis). Local status: Local perma- 
nent resident. Site: Generally in bushes in dense thickets. Eggs: 3-4, white 
or bluish white, spotted or speckled with grayish or reddish brown. Date: 
May 3. Group, Hall No. 208. 
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79. (595.) Rose-breasted Grosbeak (Zamelodia ludoviciana). Local status: 
Common summer resident. Szte: In bushes or small trees, 5-20 feet from the 
ground. Eggs: 4-5, pale blue, with numerous reddish brown or olive-brown 
markings. Date: May 20. Group, Hall No. 208. 

80. (5098.) Indigo Bunting (Cyanospiza cyanea). Local status: Common 
summer resident. Szte: Generally in the crotch of a bush near the ground. 
Eggs: 3-4, pale bluish white. Date: May 20. Group, Hall No. 208. 

81. (608.) Scarlet Tanager (Piranga erythromelas). Local status: Com- 
mon summer resident. Szte: Generally near the end of a horizontal limb, 7-20 
feet from the ground. Eggs: 3-4, pale greenish blue with numerous reddish 
brown markings. Date: June 3. Group, Hall No. 304. 

82. (611.) Purple Martin (Progne subis). Local status: Local summer 
resident, apparently decreasing in numbers. Site: In bird-boxes or gourds, 
erected for the bird’s occupation. Eggs: 4-5. white, with numerous spots of 
olive-brown or reddish brown. Date: May 25. 

83. (612.) Cliff Swallow; Eaves Swallow (Petrochelidon luntfrons). Local 
status: Local summer resident, apparently decreasing in numbers. Site: Placed 
beneath a cliff, or under the eaves of a barn or other building. Eggs: 4 5, 
white, with numerous blotches of olive-brown or reddish brown. Date: May 
30. Group, Hall No. 208. 
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84. (613.) Barn Swallow (Hzrundo erythrogaster). Local status: Abun- 
dant summer resident. Szte: Generally placed on the rafter of a barn or out- 
building. Eggs: 4-6, white, with numerous blotches of olive-brown or reddish 
brown, and generally smaller than those of the preceding species. Date: May 8. 

85. (614.) Tree Swallow (/ridoprocne bicolor). Local status: Rare and 
local summer resident, abundant migrant, particularly from late July to Octo- 
ber. Site: Jn a hollow tree or bird-box. Eggs: 4-7, white. Date: May 1o. 

86. (616.) Bank Swallow (Rzparia riparia). Local status: Locally abun- 
dant summer resident. Szte: In a hole in a sand-bank, 2-3 feet from the 
entrance. Eggs: 4-6, white. Date: May 19. Group, Hall No. 208. 

87. (617.) Rough-winged Swallow (Stelgidopteryx serripennis). Local 
status: Local and not common summer resident. Szte: Beneath bridges, in 
stone walls, or a hole in a bank. Eggs: 4-8, white. Date: May 30. 

88. (619.) Cedar Waxwing (Ampelis cedrorum). Local status: Common 
summer resident. Szte: Generally in fruit or shade trees, 5-20 feet from the 
ground. Eggs: 3-5, pale bluish gray, blotched with black or umber. Date: 
June 19. 

89. (624.) Red-eyed Vireo (Vireo olwaceus). Local status: Abundant 
summer resident. Szte: Suspended from a forked branch, 4-40 feet from the 
ground. Eggs: 3-4, white, with a few blackish spots about the larger end. 
Date: May 28. 

go. (627.) Warbling Vireo (Vireo gilvus). Local status: Locally common 
summer resident. Site: Suspended from a forked branch, usually in shade 
trees, 8-40 feet from the ground. Eggs: 3-4, white, usually with a few black- 
ish or brownish spots about the larger end. Date: May 30. Group, Hall No. 
308. 

gt. (628.) Yellow-throated Vireo (Vireo flavijrons). Local status: Com- 
mon summer resident. Szte: Suspended from a forked branch, 10-30 feet 
from the ground. Eggs: 3-4, white, with a few specks or spots of blackish or 
brownish, chiefly about the larger end. Date: May 28. 

92. (631.) White-eyed Vireo (Vireo noveboracensis). Local status: Com- 
mon summer resident. Site: In thickets suspended from a forked branch, 1-4 
feet from the ground. Eggs: 3-4; white, with a few specks of blackish or 
brownish at the larger end. Date: May 25. Group, Hall No. 308. 

93. (636.) Black and White Warbler (Mvyiotilta varia). Local status: 
Common summer resident. Szte: On the ground in the woods, generally at the 
base of tree, stump or rock. Eggs: 4-5, white, spotted and speckled with cin- 
namon-brown to umber, chiefly in a wreath at the larger end. Date: May 18. 
Group, Hall No. 308. 

94. (639.) Worm-eating Warbler (Helmitheros vermivorus). Local status: 
Rather rare and local summer resident. Site: On the ground, generally in dry 
woods. Eggs: 4-6, white, speckled, spotted or blotched with cinnamon- or 
reddish-brown. Date: May 20. Group, Hall No. 308. 

95. (641.) Blue-winged Warbler (Helminthophila pinus). Local status: 
Generally common summer resident; not common on Long Island. Szte: On 
the ground, usually in or near second growths. Eggs: 4-6, white, thinly speckled 
with reddish brown. Date: May 16. Group, Hall No. 308. 

96. (642.) Golden-winged Warbler (Helminthophila chrysoptera). Local 
status: Rare summer resident, sometimes not uncommon August migrant. 
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Site: On the ground, usually in or near second growth. Eggs: 4-5, white, 
speckled, chiefly about the larger end, with brownish. Date: May 30. 

97. (648.) Parula Warbler (Compsothlypis americana usnee). Local 
status: Common migrant, local summer resident, nesting only where Usnea 
moss occurs. Site: In bunches of hanging Usnea moss. Eggs: 4-5, white, 
with reddish brown markings, chiefly about the larger end. Date: May 22. 

98. (652.) Summer Yellowbird; Yellow Warbler (Dendroica estiva) 
Local status: Abundant summer resident. Szte: In bushes or trees 4—20 feet 
from the ground. Eggs: 4-5, bluish white, thickly marked with brownish, 
with frequently a wreath about the larger end. Date: May 20. Group, Hall 
No. 308. 

99. (659.) Chestnut-sided Warbler (Dendroica pensylvanica). Local 
status: Locally common summer resident, increasing in numbers. Site: In 
bushes, usually about 3 feet from the ground. Eggs: 4-5, white, with numer- 
ous cinnamon- and olive-brown markings, chiefly in a wreath about the larger 
end. Date: May 29. 


28 LOCAL BREEDING BIRDS 


100. (673.) Prairie Warbler (Dendroica discolor). Local status: Locally 
common on Long Island, rare elsewhere. Szte: In briery bushes about 3 feet 
from the ground. Eggs: 4-5, white, spotted with cinnamon- or olive-brown, 
chiefly in a wreath at the larger end. Date: May 30. Group, Hall No. 308. 

ror. (674.) Oven-bird (Seturus aurocapillus). Local status: Abundant 
summer resident. Szte: On the ground, usually in dry woods. Eggs: 4-5, 
white, speckled with reddish brown. Date: May 20. Group, Hall No. 308. 

102. (676.) Large-billed Water-Thrush (Seiurus motacilla). Loca! status: 
Not uncommon summer resident in lower Hudson Valley and northern New 
Jersey, rare on Long Island. Szte: In wet woods, beneath a bank, or the 
upturned roots of a fallen tree. Eggs: 4-6, white, speckled or spotted with 
reddish brown. Date: May 11. 

103. (677.) Kentucky Warbler (Geothlypis formosa). Local status: Locally 
common in the Hudson River Valley as far north as Ossining, rare elsewhere. 
Site: In the woods, on or near the ground. Eggs: 4-5, white, speckled or 
blotched with reddish brown. Date: June 1. 

104. (681.) Northern Yellow-throat (Geothlypis trichas brachtdactyla). 
Local status: Abundant summer resident. Site: In swampy thickets, on the 
ground. Eggs: 4-5, white, thinly speckled and spotted with reddish brown, 
chiefly at the larger end. Date: May 25. Group, Hall No. 308. 

105. (683.) Yellow-breasted Chat (/cteria virens). Local status: Com- 
mon summer resident. Site: In thickets, 2-3 feet from the ground, in the 
crotch of a bush. Eggs: 3-5, white, rather evenly speckled and spotted with 
reddish brown. Date: May 23. 

106. (684.) Hooded Warbler (IWzlsonia mitrata). Local status: Common 
summer resident in the lower Hudson Valley and eastward along the Sound, 
apparently a rare breeder elsewhere. Szte: In woods, 2-4 feet from the ground, 
in the crotch of a bush or sapling. Eggs: 4-5, creamy white, thinly speckled 
or spotted with reddish brown; color generally in a wreath at the larger end. 
Date: May 15. 

107. (687.) Redstart (Setophaga ruticilla). Local status: Abundant sum- 
mer resident. Szte: In the crotch of a sapling, 5-20 feet from the ground. 
Eggs: 4-5, bluish white, spotted and blotched, chiefly at the larger end, with 
cinnamon- or olive-brown. Date: May 17. Group, Hall No. 308. 

108. (704.) Catbird (Galeoscoptes carolinensis). Local status: Abundant 
summer resident. Site: In thickets, about 3-5 feet from the ground. Eggs- 
3-5, greenish blue. Date: May 17. 

109. (705.) Brown Thrasher (Toxostoma rujum). Local status: Common 
summer resident. Szte: In thickets, in the fork of a bush, or on the ground. 
Eggs: 3-6, grayish white, thickly, evenly and minutely speckled with reddish 
brown. Date. May 16. Group, Hall No. 208. 

110. (718.) Carolina Wren (Thryothorus ludovicianus). Local status: Per- 
manent resident of irregular distribution, evidently increasing in numbers. 
Site: In a hollow in a tree, bird-box or out-house. Eggs: 4-6, creamy white, 
with numerous reddish-brown and lavender markings. Date: March 28. 

111. (721.) House Wren (Troglodytes aédon). Local status; Common 
summer resident. Site: In a hole in a tree or stump, a bird-box or crevice in 
an out-building. Eggs: 6-8, vinaceous, uniform or minutely speckled, with 
generally a wreath of a darker shade at the larger end. Date: May 18. 
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112. (724.) Short-billed Marsh Wren (Cistothorus stellarts). Local status: 
Local summer resident, generally rare. Szte: On or near the ground in a tussock 
of tallgrass. Eggs: 6-8, white, rarely with afew lavender spots. Date: June 7. 

113. (725.) Long-billed Marsh Wren (Telmatodytes palustris). Local 
status: Abundant summer resident. Site: In marshes, attached to reeds, 
about 4 feet from the ground. Eggs: 5-9, uniform, minutely speckled or 
thickly marked with cinnamon- or olive-brown. Date: May 31. Group, Hall 
No. 304. 

114. (727.) White-bellied Nuthatch (Sitta carolinensis). Local status: 
Common permanent resident. Szte: In a hole in a tree or stump. Eggs: 5-8, 
creamy white, thickly and evenly spotted and speckled with rufous and laven- 
Glam, J0feTi28 L\jownbl sey. 

115. (731.) Tufted Titmouse (Be@olophus bicolor). Local status: Not un- 
common permanent resident in northern New Jersey and on Staten Island, 
sometimes extending farther north. Szte: In a hole in a tree, stump or similar 
situation. Eggs: 5-8, creamy white, rather coarsely and evenly marked with 
reddish brown. Date: May 22. 

116. (735.) Chickadee (Parus atricapillus). Local status: Common per- 
manent resident, less numerous in summer. Szte: In an old stump or hollow 
limb, 5-15 feet from the ground. Eggs: 5-9, white, spotted and speckled, 
chiefly at the larger end, with reddish brown. Date: May ro. 

117. (755.) Wood Thrush (Hylocichla mustelina). Local status: Abun- 
dant summer resident. Szte: Generally in the woods, ‘n a sapling about 6-8 
feet from the ground. Eggs: 3-5, greenish blue. Date: May 17. Group, Hall 
No. 208. 

118. (756.) Wilson Thrush; Veery (Hylocichla fuscescens). Local status: 
Common summer resident. Szte- In low, wet woods, on or near the ground. 
Eggs: 3-5, greenish blue. Date: May 20. 

119. (76r.) American Robin (Merula migratoria). Local status: Our 
most abundant summer resident, of not infrequent occurrence during winter. 
Site: In a variety of situations, most frequently in fruit or shade trees, 5-30 
feet from the ground. Eggs: 3-5, greenish blue. Date: April 20. Group, 
Hall No. 308. 

120. (766.) Bluebird (Szalia stalis). Local status: Common summer resi- 
dent, not rare in winter. Szte: In a hollow tree or bird-house. Eggs: 4-6, 
bluish white. Date: April 10. 


Scientific Staff 


DIRECTOR 
Hermon C. Bumpus, Ph.D. 


DEPARTMENT OF PUBLIC INSTRUCTION 
Prof. ALBERT S. BicKMORE, Curator 


DEPARTMENT OF GEOLOGY AND INVERTEBRATE PALAONTOLOGY 
Prof. R. P. WuHITFIELD, Curator 
EpmuNpb Oris Hovey, Ph.D., Associate Curator 


DEPARTMENT OF MAMMALOGY AND ORNITHOLOGY 
Prof. J. A. ALLEN, Curator 
FraNK M. CHAPMAN, Associate Curator 


DEPARTMENT OF VERTEBRATE PALAONTOLOGY 
Prof. HENrRy FAIRFIELD OsBorNn, Curator 
W. D. MarrHew, Ph.D., Associate Curator 
O. P. Hay, Ph.D., Associate Curator of Chelonia 
Prof. BASHFORD Dean, Honorary Curator of Fishes 


DEPARTMENT OF ETHNOLOGY 
Prof. Franz Boas, Curator 
CLARK WiIssL_ER, Ph.D., Assistant 


DEPARTMENT OF ARCH AOLOGY 
Prof. M. H. Savitie, Curator of Mexican-Central American Archeology 
Haran I. Smiru, Assistant Curator 
Gerorce H. Pepper, Assistant in Archeology of the Southwest 


DEPARTMENT OF ENTOMOLOGY 
WILLIAM BEUTENMULLER, Curator 


DEPARTMENTS OF MINERALOGY AND CONCHOLOGY 
L. P. GratacaP, A.M., Curator 
GerorGeE F. Kunz, Ph.D., Honorary Curator of Gems 


DEPARTMENT OF INVERTEBRATE ZOOLOGY 
Prof. Witt1AM Morton WHEELER, Curator 
GeorGE H. SHERWoopD, A.M., Assistant Curator 
Prof. J. E. DuerpEN, Honorary Curator of Ccelenterates 


DEPARTMENT OF PHY SIOLOGV 
Prof. Ratpu W. Tower, Curator 


DEPARTMENT OF PREPARATION AND INSTALLATION 
B. E. DauicGREN, D.M.D., Curator 


DEPARTMENT OF BOOKS AND PUBLICATIONS 
Prof. RaAtpH W. Tower, Curator 


DEPARTMENT OF MAPS AND CHARTS 
A. Woopwarp, Ph.D., Curator 


Lal 
. 


us 


on 


2 


- 10. 


Le 


Guide Leaflets. 


Issued as supplements to THE AMERICAN MusEUM JOURNAL. 
For Sale at the Museum. 


THE BIRD ROCK GROUP. By Frank M. CuHapman, Associate Curator 
of Mammalogy and Ornithology. October, 1gor. 


THE SAGINAW VALLEY COLLECTION. By Hartan I. Smiru, Assistant 
Curator of Archeology. December, igor. 


THE HALL OF FOSSIL VERTEBRATES. By W. D. Matruew, Ph.D., 
Assist. Curator, Vertebrate Paleontology. January, 1902. Out of print. 

THE COLLECTION OF MINERALS. By Louis P. Graracap, A.M., Cura- 
tor of Mineralogy. February, 1902. Revised edition, May, 1904. 

NORTH AMERICAN RUMINANTS. By J. A. Atten, Ph.D., Curator of 
Mammalogy and Ornithology. March, 1902. Revised edition, Feb., 1904. 


THE ANCIENT BASKET MAKERS OF SOUTHEASTERN UTAH. By 
GerorGE H. Pepper, Assistant in Anthropology. April, rgo2. 


THE BUTTERFLIES OF THE VICINITY OF NEW YORK CITY. By 
WILLIAM BEUTENMULLER, Curator of Entomology. May, 1goz. 


THE SEQUOIA. A Historical Review of Biological Science. By GEORGE 
H. SHERwoop, A.M., Assistant Curator. November, 1902. 

THE EVOLUTION OF THE HORSE. By W. D. Marttuew, Ph.D., Asso- 
ciate Curator of Vertebrate Paleontology. January, 1903. 

THE HAWK-MOTHS OF THE VICINITY OF NEW YORK CITY. By 
WILLIAM BEUTENMULLER, Curator of Entomology. February, 1903. 

THE MUSICAL INSTRUMENTS OF THE INCAS. By Cuaries W. Meap, 
Assistant in Archeology. July, 1903. 

THE COLLECTION OF FOSSIL VERTEBRATES. By W. D. Martuew, 
Ph.D., Associate Curator of Vertebrate Paleontology. October, 1903. 

A GENERAL GUIDE TO THE AMERICAN MUSEUM OF NATURAL HIS- 
TORY. January, 1904. 

BIRDS’ NESTS AND EGGS. By Frank M. Cuapman, Associate Curator of 
Mammalogy and Ornithology. April, 1904. Reprinted Feb., 1905. 

PRIMITIVE ART. July, 1904. 

THE INSECT-GALLS OF THE VICINITY OF NEW YORK CITY. By 
WiLLiaAM BEUTENMULLER, Curator of Entomology. October, 1904. 


THE FOSSIL CARNIVORES, MARSUPIALS AND SMALL MAMMALS IN 
THE AMERICAN MUSEUM OF NATURAL HISTORY. By W.D.Matruew, 
Ph.D., Associate Curator of Vertebrate Paleontology. January, 1905. 


THE AMERICAN MUSEUM JOURNAL. 


EpmunpD Otis Hovey, Editor. 


FrANK M. CHAPMAN, 
Louis P. GRATACAP, Advisory Board 
WILLIAM K. GREGORY, 


Issued quarterly by the American Museum of Natural History. 
Subscription, One Dollar per year. Twenty-five cents per copy. 


The MRnickerbocker Press, Hew Work 


AMERICAN MUSEUM OF NATURAL HISTORY 


Primitive Art 


SUPPLEMENT TO AMERICAN MUSEUM JOURNAL 
VOL. IV, No. 3, JULY, 1904 


Guide Leaflet No. 15 


American Museum of Natural History 


OFFICERS 


President 
Morris K. Jesup 
First Vice-President Second Vice-President 


J. PrerPoNT MorGAN Henry F. OsBorRN 


Treasurer 
CHARLES LANIER 


Director 
Hermon C. Bumpus 


Secretary and Assistant Treasurer 
JoHn H. WINSER 


BOARD OF TRUSTEES 


MORRIS K. JESUP WILLIAM ROCKEFELLER 
ADRIAN ISELIN GEORGE G. HAVEN 

J. PIERPONT MORGAN H. O. HAVEMEYER 
JOSEPH H. CHOATE A. D. JUILLIARD 

J. HAMPDEN ROBB FREDERICK E. HYDE 
CHARLES LANIER PERCY R. PYNE 

D. O. MILLS HENRY F. OSBORN 
ALBERT S. BICKMORE GEORGE S. BOWDOIN 
ARCHIBALD ROGERS JAMES H. HYDE 
WILLIAM C. WHITNEY * ARTHUR CURTISS JAMES 
GUSTAV E. KISSEL CORNELIUS C. CUYLER 
ANSON W. HARD CLEVELAND H. DODGE 


* Deceased 


THe AMERICAN Museum or NaturaL History was established in 1869 to pro- 
mote the Natural Sciences and to diffuse a general knowledge of them among the 
people, and it is in cordial coéperation with all similar institutions throughout the 
world. The Museum authorities are dependent upon private subscriptions and the 
dues from members for procuring needed additions to the collections and for carrying 
on explorations in America and other parts of the world. 

The membership fees are, 


Annual Members.....:.... $ 10 Fellowss. Asssersc hte eietiens $ 500 

Life Members.. ........-. 100 Patrons e<cecnu 6). it ererenates 1000 

All money received from membership fees is used for increasing the collections, 
and for developing the educational work of the Museum. 

The Museum is open free to the public on Wednesdays, Thursdays, Fridays, 
Saturdays and Sundays. Admittance is free to Members every day. 


Primitive Art. 


A Guide Leaflet to Collections 


in the 


American Museum of Natural History. 


GUIDE LEAFLET No. 15. 


SUPPLEMENT TO THE AMERICAN MUSEUM JOURNAL, 
VOLUME IV, No. 3, July, 1904. 


Published by the Museum, 


CONTENTS. 


PAGE 
IntRopucToRY NOTE . : ; : : : : : eae tS 
HALL 108 : : : 7 
Coast Tribes of Masks a Banieh Golenbia : 7 
Coast Tribes of Washington and Tribes of the Interior ot 
British Columbia . : : : : : : Maa 
HALL 102 : 18 
Plains Taian ‘ ; a ord) 
Interpretation of eapale Deeds : : : oe AE 
Interpretation of Blackfoot Designs. : : ees 
Interpretation of Sioux Designs . : : : ter28 
Tribes of the Eastern Woodlands 4 3 ; : 226 
Tribes of the Amur River . : z 5 : 20 
EAGT 202 : : : z ; ‘ Se 
California feet : : s : ‘ : a a2 
Huichol Indians of Mexico . : ‘ : : eae? 
SUMMARY . : : ; ; ‘ : 38 
BIBLIOGRAPHY. : : : E . : ; 5 So 


=i 


= i ’ or a 
“uy ~ ‘ 
- ar On 


r 


(s es se 
Ait saa 
aig = 


A - 
at Kap, ri 


Fs oR aT Shae la : 


bch jrrupted eas 


=§ N 


INTRODUCTORY. NOTE. 


A visiT to the ethnological halls of the Museum shows that the 
primitive tribes whose manufactures are exhibited in the cases 
delight in ornamenting all the objects which are used in ordinary 
life, in festivals and in sacred ceremonials. Many of the orna- 
ments may seem crude to our taste, but undoubtedly they are 
applied to the objects for the same purpose as that for which we 
apply decorative ornamentation. 

Studies of the forms of primitive decoration, which have been 
carried on by many students, demonstrate the fact that almost 
everywhere decorative designs, no matter how simple their forms 
may be, are significant. In many cases we find animal forms and 
plant forms used for decorative purposes, and in these the sig- 
nificance is at once given by the design. In other cases the 
ornament consists of nothing but geometrical elements, such as- 
straight lines, triangles and rectangles, or curves and spirals. 
These designs also are interpreted by primitive man as represent- 
ing certain natural forms, and thus they express definite ideas. 

It may therefore be said that most primitive decoration is 
symbolic. The style of decoration by means of which ideas are 
expressed differs very much in various parts of the world. The 
groups of ideas that are expressed by ornamental designs are also 
different, according to the characteristic culture of each tribe. 


The collections to which this Leaflet refers may be found in 
Halls 108, 102 and 202. Their location in the halls is marked on 
the accompanying plans. 
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FIRST FLOOR, HALL 108. 


CASES C, D) AND 3. 


THe Coast TRIBES OF ALASKA AND BRITISH COLUMBIA.— 
These tribes use throughout animal forms for purposes of decora- 
tion. Some of their masks show that they have the power of 
producing good realistic representations of human and animal 
forms (Case C 12); but more frequently the characteristic forms 
of the animal to be represented are exaggerated in size, as, for 
instance, the beak of the hawk and the incisors of the beaver. 

Sometimes the characteristic feature is represented alone, and 
thus becomes the symbol of the animal. In Case 3 ¢ the symbols 
of several animals are exhibited. The beaver, which is shown in 
the upper right-hand corner, is characterized by two large in- 
cisors, by a broad tail on which scales are indicated by means of 
hachure and sometimes by the stick which it holds in its paws. 
The killer-whale is symbolized by its long dorsal fin; the shark 
or dog-fish, by its long, pointed snout, which is represented as 
rising over its forehead, by its large mouth with depressed corners 
and many teeth and by the gill-lines which appear on its cheeks. 
The sculpin is symbolized by spines which rise over its mouth; 
the eagle, by its crooked beak; the squid, by the suckers which 
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appear attached to the eyebrows or to other parts of the body; 
the raven, by its long beak; the sea-monster, by its large head and 
by flippers attached to its elbows. 

The method of distorting the 
animal form in order to make it 
fit the decorative field is illus- 
trated in the specimens in Case 
C 13. The decorated wooden 
dish in the bottom of the case 
represents an animal. It is so 
shown that the front of the dish 
represents the animal’s head; 
the sides of the dish, the sides of 
the body; while the narrow end 
in the rear represents the tail. 
Thus it will be seen that the dish 
actually represents the body of the animal hollowed out from the 
back. The animal forms are placed in a similar manner on painted 
hats, as on the one here illustrated; the whole animal being laid 
around the conical hat, and, as it were, being pulled over the head. 
In some cases the adaptations require material changes in the form 
of the animal. When, for instance, a fish is to be painted or carved 
on the front of a square box, the body of the fish must be so dis- 
torted as to fill as nearly as possible the whole decorative field. This 
isdoneby cutting 
the fish along its 
whole back from 
head to tail, by 
exaggerating the 
size of the head, 
twisting half of 
the body along 
each side of the 
decorative field 
and placing the 
tail so that its 
end comes just under the head. In still other cases the form of the 
decorative field necessitates great reduction in the size of certain 
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parts of the body. Thus we find in Case 3¢ a blanket-border 
representing a sea-monster. The animal is shown split in two 
along its back; but all its parts — except its head, the paws and 
the tail — are much reduced in size. The teeth are indicated by 
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a series of slanting lines under each eye, but the lower jaw has been 
omitted. The body is represented by a fine line extending from 
the lower outer corners of the eye, around, then along the upper 
margins and finally down again. The arms and the fins, which 
are believed to be attached to the elbows of the monster, are of 
very small size, while the paw is painted on a very large scale. 
The wide strips in the fringe represent the dorsal fins of the mon- 


ster. This reduction of parts of the body has evidently given rise 
to the elimination of all except the characteristic symbols, when- 
ever this was necessary. We find a similar reduction of the sea- 
monster design ona bracelet in Case C 13, the design of which is 
shown above, and the complete omission of parts of the body 
on another bracelet representing the eagle, of which only head, 
talons and wings are shown. 
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Sometimes, in the effort to bring the animal form into the 
decorative field, the animal is dissected and distorted in a most 
astonishing manner. This is particularly true in the case of the 
large ceremonial blankets woven by these tribes, in which various 
parts of the animal body seem to be combined in the most irreg- 
ular manner, although really each part represents a definite por- 
tion of the animal represented. The blanket above Case D 3 and 
the explanatory model in that section illustrate this dissection. 
Similar distortions occur in paintings. For instance, in the copy 
of a painting from a house-front (Case D 3), representing the killer- 
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whale, the central part of the figure represents the head of the 
whale. The flippers are shown close to the corners of the jaws, 
half of the blow-hole and half of the dorsal fin in the right and 
left hand upper corners, while the tail is shown just over the head. 

A collection of designs representing various animals, indicated 
by their symbols and distorted so as to fit the decorative field, is 
shown in the exhibition cases. The lower part of Case 3 c con- 
tains representations of the dog-fish or shark. Case 3 } contains 
representations of a mythical sea-monster. In Case D 1 the sea- 
lion, sculpin, raven, crane, frog and seal are shown. Case D 2 
contains representations of the beaver, all of which are charac- 
terized by the large incisors and the tail with hachure. Case D 3 
contains representations of the killer-whale, characterized by 
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the long dorsal fin; D 4, representations of the bear, which 
is characterized by its large mouth, often represented with pro- 
truding tongue, and its large paws; D 5, those of the raven; D6, 
those of the thunder-bird or hawk and the eagle, the thunder-bird 
being characterized by the 
hooked beak, which turns 
back into the mouth. 

One of the peculiar char- 
acteristics of the decorative 
art of the North Pacific 
coast is the frequent occur- 
rence of the “eye.’’ A-form 
similar to an eye, consisting 
of an inner and an outer cir- 
cle, is applied to indicate all 
joints, evidently to signify 
the socket and the head 
moving in the socket. Of- 
ten this eye is elaborated as a whoe face, which then makes 
the interpretation of the animal form very difficult. 

The essential features of the decorative art of the coast 
Indians of Alaska and British Columbia may thus be charac- 
terized as a representation of animal forms by means of distor- 
tion and omission, the decorative 
forms being somewhat realistic rep- 
resentations of parts of the body, 
preference being gven to those 
parts which are symbolic of each 
animal, 


Purely geometrical decoration is 
found in only one place on the 
North Pacific coast. It is applied 
to the basketry of the Tlingit In- 
dians (Case E 3-8), who, however, 
in their painting and carving, use 
the style of art described before. This geometrical style 
was probably developed in imitation of the porcupine -em- 
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broidery of the tribes of the interior. Most of the ornamented 
baskets are made of spruce-root, and are embroidered with grass. 
The ornaments are generally arranged in two broad parallel 
stripes of the same design, separated by a narrow band contain- 
ing a different design. The motives consist of rectangular and 
triangular forms. The people interpret each motive as the rep- 
resentation of some realistic object. The meander pattern is 
interpreted as waves and as objects floating in the waves, while 
a similar design executed in obtuse angles is interpreted as the 
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butterfly. Diagonal rows of small rectangles are interpreted as a 
string tied around the basket, while two such lines meeting in a 
point are interpreted as flying geese; and a diamond made up ina 
similar way represents goose-tracks. Rectangles divided diago- 
nally into two sections are interpreted as bear’s feet, one half re- 
presenting the sole of the foot, while lines in the other indicate 
the claws. In many cases, both the design and the figure cut out 
of the background are given names. 

It is important to note that the interpretations given to the 
designs on some baskets seem to be entirely disconnected. 
This suggests that the combination of the patterns has no dis- 
tinct symbolic significance, but that the so-called “interpreta- 
tions’? are rather pattern-names. 
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Cases O, 12 AND P 


Coast TRIBES OF WASHINGTON AND TRIBES OF THE INTERIOR 
oF BritisH CoLtumBIA.—The general character of the decorative 
art of this region is entirely different from that of the coast tribes 
of Alaska described before. The ornamentation applied by the 
tribes of the interior to their garments and to objects of every-day 
use is throughout pictographic; that is to say, it consists of realistic 
representations of natural objects, which are connected, and tell 
a complete story. We notice, for instance, on a painted blanket 


in Case 12 7, anumber of animal and human figures. A mountain- 
range rising on the earth is shown above the fringe. On the 
upper part of the blanket, two suns are shown, outside of which 
are two beetles. In the center is a stag pursued by two Indians. 
The figures near the right and left margins are grizzly bears. On 
the lower part of the blanket two loons are shown. These are 
painted on a large scale because they are the guardian spirits of 
the wearer. Between them there is a lake with trees around one 
side, anda canoe andaman inthecenter. Trail-lines between the 
loons indicate that they belong to the lake. The owner’s pipe 
is painted on the lower right-hand corner. The idea expressed 
by these figures is a prayer for success in hunting on mountain 
and lake.- The hunters and the canoe-man represent the wearer 
of the blanket ; the suns, beetles and loons are his guardian spirits. 
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In many cases 
these pictographs 
become more geo- 
metrical in char- 
acter, so that they 
may be called or- 
namental designs. 
Such is the case, for 
| instance, in a young 
( woman’s head - band 

made of buckskin 
(Case. 12: %d): a 
red with designs representing lodges 
in the lower part and stars in the 
upper. In some cases the whole form 4% 
of the object is given a symbolic in-() 
terpretation. Thus we find a stone war-axe (Case \ 
12 €) representing the woodpecker. This design sym- 
bolizes the idea that the point of the axe is to be as 
powerful in piercing skulls as the beak of the wood- 
pecker is in piercing the bark of trees. The point of 
the axe represents the beak of the bird; the red dot 
on the rounded part of the stone, its eye; the handle, 
its body. In the pictographic art of this tribe, cer- 
tain motives have obtained a conventional meaning. 
Such is the case, for instance, with the triangles 
on the girl’s head-band mentioned before, which 
always represent lodges. Crosses, like those on 
the drinking-tubes in Case 12 d, represent 
the crossings of trails; parallel lines represent 
ditches, and a circle with four equidistant rays 
symbolizes the sun. 

The pictographic art of these tribes tends 
to assume a geometrical character particularly 
on their woven bags and on their imbricated 
basketry. The merging of the pictographic and 
purely decorative elements may be observed 
very clearly in a bag (Case 12 d), on which 
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a series of diamonds represents isolated lakes, and lakes con- 
nected by streams. Near these lakes are shown ducks flying 
towards the water. Designs half pictographic and half geo- 
metrical may also be seen on the baskets in Case Og, in which 
the figures of birds, men and dogs may be recognized. <A 


striking interpretation is given for two baskets in Case O 11. 
The peculiar rectangular forms which face each other are each 
interpreted asa head. In one of these, the short lines on the back 
represent the hair, while the two pairs in each opening represent 
teeth. In the other one these attachments have entirely dis- 
appeared, but the form is still interpreted as that of two heads 
facing each other. 


16 ~ PRIMITIVE ART 


A great variety of geometrical forms may be observed in these 
baskets (Case P 1-3). Almost all of them are also given realistic 
~_ jE lenis ____ interpretations. One 

dente sree w@ interesting basket, the 
AR rn design of which con- 
sists of alternating 
large and small dia- 
monds, is explained as 
the beaver design, the 
large central pattern 
being interpreted as 
the body of the beaver ; 
the small diamonds 
at the lower end, its 
tail: the one at its upper end, the head; while the black lines 
forming one side of the intermediate diamond are the fore and 
hind legs of the animal. 

It is fairly evident that this type of basketry has influenced 
that of the coast tribes of Washington, who also have geometrical 
designs on their baskets. We find among these tribes a good 
many baskets imported from the interior, while their own baskets 
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show a different type of manufacture, but somewhat similar de- 
signs. Here a meandering pattern is interpreted as ripples of 
water, while a design consisting of zigzags is interpreted as 
mountains and valleys (Case O 7). Attention is called to the 
peculiar designs composed of hooks (Case O 8), which will be 
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referred to in the description of Californian designs. These de- 
signs also occur in the basketry from the interior of the State of 
Washington (Case R 12). 

The forms which we observe on 
the coast of Washington have also in- 
fluenced the type of basketry of the 
tribe of Cape Flattery, a branch of the 
Nootka,whose culture is similar to that of 
the more northern coast tribes. Among 
them we find many fine baskets with 
geometrical designs (Case N 10). These 
baskets are made on a foundation of 
cedar-bark, while the designs are exe- 
cuted in colored and bleached grass- 
stems. Most of the designs resemble in character the geometric 
designs of the southern coast tribes. It is, however, peculiar to 


this tribe, that on some of these baskets, whaling and fishing scenes, 
with canoes and their crew, are represented. Such scenes were 
also used in the ornamentation of the old type of hats that were 
worn in the eighteenth century, but which have gone out of use. 
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CASES 17-29 


Priains Inprans.——The decorative art of the Plains Indians 
resembles in some characteristic features that of the tribes of the 
interior of British Columbia, although its technique is much 
better and more elaborate. Its fundamental character is picto- 
graphic. In objects which serve ceremonial purposes, this char- 
acter is strictly maintained. Thus we find on buffalo-hides which 
are records of events, and even on blankets, pictographic repre- 
sentations of battle-scenes, or of other events in the daily life 
of the Indian. On garments used in ceremonial dances, paint- 
ings occur which represent birds, sun and moon, and are similar 
in character to those described before. 

These, however, are not, strictly speaking, decorative designs. 
In most cases where ornamentation is the prime object, the forms 
which are utilized ate arranged more or less symmetrically; and 
with the development of symmetry we find that the occurrence 
of realistic forms disappears. Almost all the decorative work of 
the Indians of the Plains is made in bead-embroidery, and is 
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probably an outgrowth of the embroidery in porcupine-quills 
which was characteristic of the Indians before they came in 
contact with the whites. The forms which are the constituent 
elements of decorative motives are very simple and characteristic. 
They consist throughout of regularly arranged 
triangles and rectangles, mostly in brilliant and /\ 
strongly contrasting colors, and often also show-  |\: 
ing sections of varying color. Sometimes the |“: 
decoration is applied to the whole surface, 
sometimes only a particular part of the object See 
is decorated. Much of the painting is done on jf." 
rawhide, but most of the embroidery is made }\\. 
on soft skin. The background of the painting | 
is usually rawhide, while the beaded designs are 
often set off against a background of white or colored beads. 

The manner of combination of triangles and rectangles is 
so peculiar, that decorated objects obtained from the Plains 
Indians can readily be distinguished from objects from any other 
part of the world. Although there is a certain sameness among 
all of them, each tribe has certain peculiarities of its own. The 
most characteristic form, which occurs over and over again 
in Indian decorative art, is the somewhat pointed triangle, 
either divided into halves of different color, or including an- 
other triangle of different color. 
This form is generally explained as 
the tepee, the tent of the Plains 
Indians. Another form which is 
almost as frequent is a very obtuse 
triangle, often with a small rec- 
tangle in the middle. This is in- 
terpreted asa hill, while the center 
figure is often called a cave in the 
hill. We find also very often de- 
signs consisting of parallel lines, 
sometimes broken up by equidistant short patterns of different 
color. These lines are generally interpreted as trails; and breaks 
in the lines, as camping-sites or other interruptions of the con- 
tinuous trail. 
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The decorative forms applied by the Indians may, on the 
whole, be described as a variety of combinations of the acute tent 
triangle and of the obtuse hill triangle with rectangles and straight 


lines. Circles divided into sections occur also quite frequently. 
All these forms are executed in a variety of color, which is gener- 
ally included in the symbolic interpretation of the design. 

The detailed arrangement of the decorative motives shows 
some characteristic differences among different tribes. Thus, we 
find that the Arapaho (Case 20 /2) like to arrange their patterns on 
hide bags in a number of parallel stripes, and that in the painted 
designs they put on the color in rather small areas. The Sho- 
shone (Case 26 e), on the other hand, like to arrange the decora- 
tive field in such a way as to lay out a wide border which cuts out 
a central field. The designs in these areas are laid on in strongly 
contrasting colors, without leaving any white background to 
speak of. Similar differences may be observed in the bead-work 
of different tribes. Some —for instance, the Comanche (Case 26 
d) — prefer to arrange their patterns in delicate narrow bands; 
while others, like the Sioux, utilize large beaded surfaces. These 
may be observed on moccasins, bags and pouches, on which 
white or colored beads form the background, from which the de- 
signs are set off. It seems, however, that some beaded and 
painted designs are common to all the tribes of the Great Plains. 
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Interpretation of Arapaho Designs.—The characteristics of In- 
dian interpretations will best appear from a description of a few 


specimens. The square 
design near the lower 
edge of a small pouch 
(Case 20 e) is the bear’s 
foot, generally con- 
ventionally represent- 
ed by the Arapaho 
with only three claws. 
Square pink spots on 
the body of the design 
are the bare skin on 
the sole of the foot. 
The white bead-work 
isp sand: or ‘soil. The 
curved band on the 


flap is a mountain. The leather fringe at the bottom of the 


pouch represents trees. 

White beading on another pouch represents 
sand: the green beads at the edges, on account 
of their color, represent timber; two compressed 
crosses, the morning star; and squares on the 
flaps, rocks. The large figure near the bottom is 
a mountain with a tree on its summit. Below it 
are four small red and blue rectangles, which de- 
note little streams flowing from a spring near the 
foot of the mountain. The spring is represented 
by a green square in the large triangle. 

Paint-pouches amulets and head-ornaments 
are often given animal forms. The pouch illus- 
trated here represents a lizard. The large ornament 
at about the middle of the bag represents a but- 
terfly. The triangles are its wings, and the rhom- 
boidal figure of bead-work projecting on the 
leather surface is its body. On the flap is the 
dragon-fly. The detached, somewhat triangular 
figures at the sides of the dragon-fly are its wings. 
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Onan Arapaho moccasin (Case 20 /1), a wide stripe embroidered 
on the instep represents the path on which the wearer travels. 
The two pieces of the transverse stripe, which duplicate in minia- 
ture a part of the main stripe, are insects 
or worms which the wearer desires to avoid, 
and which, for this reason, are placed by the 
side of his path. The upper portion of the 
large stripe is light blue, which signifies, 
as In many other cases, haze. The red and 
dark-blue bands that edge the white por- 
tion of the stripe represent day and night. 
The winged triangle, which appears twice, 
signifies sunrise, and also the passage over a 
mountain. 

The explanation of painted designs of the Arapaho is quite 
similar to that of beaded designs. Thus, on one hide bag (Case 
19 ¢) three wide blue stripes represent rivers, both form and color 
being symbolic. The red rectangles in them are islands, and 
the white border around these is sand. The triangles are 
bears’ feet; the red portions of the triangles represent the 
bare skin of the sole of the foot; the projections at the 
base of the triangles are the 
claws. The unpainted back- 
ground represents the prairie; 
the black spots in them are 
coyotes. Blue lines enclosing 
the whole design are buffalo- 
paths; the white lines between 
them, antelope-paths; the yel- 
low line is an elk-path; and red 
lines are deer-paths. 

It will thus be seen that the 
interpretation of the designs 
given by the Arapaho is partly 
realistic, while a part of the de- 
signs express abstract ideas. 
The morning star, the life symbol, the path of life and other 
concepts which are intimately associated with the religious ideas 


PRIMITIVE ART 23 


of the people appear frequently in their interpretations of their 
designs. Purely animal forms are, comparatively speaking, rare ; 
while geographical features,—such as mountains, valleys and 
rivers,—tents, parts of the body and plant designs occur very 
frequently. 

CASE 17 °C: 

Interpretation of Blackfoot Designs —Among the Blackfoot we 
find the same type of decorative designs as among the Arapaho, 
triangles and diamonds being the 
most important elements, but they 
are purely decorative, without sym- 
bolic significance. These geometric 
forms, however, have  pattern- 
names as constituent elements of 
the complex designs, for example: 
the diamond -shaped figures are 
known as ‘‘spavin”’ patterns. The 
idea is, not that the design repre- 
sents a ‘“‘spavin,’’ but that it resembles this affection as it 
appears upon a horse’s foot. 


CASES 24, 25. 


Interpretation of Sioux Designs—The decorative art of the 
Siouan tribes comprises geometrical designs in bead-work, and 
pictographic designs in paintings. The geometric designs are both 
symbolic and decorative. The pictographic designs are usually 
symbolic. Most of the geometric designs are made by the women ; 
the pictographic, by the men. The art of the women is especially 
interesting, because we find them using simple geometrical forms 
as design elements, for example: all triangular designs of a certain 
size are known as “tent” patterns; all rectangular designs are 
known as “‘bag”’ patterns; all small triangular designs are known 
as “point” patterns, or “leaf”? patterns; diamond-shaped de- 
signs are known as “‘arrow-point”’ patterns. Complex geometri- 
cal designs are built up from these simple elements, and the 
names given above are the technical names for these designs. 
The complex designs are best represented in the decoration of 
tobacco-pouches, as illustrated in Case 25 a. 
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These complex designs, taken as a whole, often have special 
names, for example: a diamond-shaped figure with forked append- 
ages, as shown in the adjoining illustration (Case 25a), is sometimes 
spoken of as the ‘“‘turtle”’ design, or 
“turtle” pattern. So far as the 
makers of these designs are concerned, 
the name “turtle”’ is simply the pat- 
tern-name, and in no wise a represen- 
tation of the animal specified. Thus 
we have a series of decorative designs 
in which the motive is not the repre- 
i} sentation of objects or ideas, but 
Ri cM a merely an appeal to the esthetic sense. 
However, these design elements may 
be combined into wholes which do 
represent definite objects or ideas, and so become symbolic de- 
signs; but the use of designs to represent any particular idea 
does not conform to any rule, it depends rather upon the fancy of 
the maker. A good example of 
this type of design is illustrated 
below (Case 25 a). Itrepresentsa 
decoration seen by the maker ina 
dream. It is thusa picture of the 
d eam design. But there are cer- 
tain: geometrical forms which are 
symbolic, and are looked upon as 
sacred. One of the most com- 
mon of these designs is that of a 
spider-web, which may be seen 
on the pouch shown on p. 25 
(Case 25¢). This design is looked 
upon as too sacred to be used for 
mere decorative purposes. 

There is another type of de- 
sign midway between the sacred 
symbolic one and the merely 
decorative one, such as the design of the turtle upon the dresses 
of women. This is simply a U-shaped figure placed on the breast 
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and the back. It appears on most of the beaded dresses, and 


is placed there partly for decora- 
tion, and partly because it is the 
prevailing style. The old women 
know that in former times the de- 
sign of the turtle was placed on the 
dress as a kind of prayer to the 
mythical turtle, who was believed 
to be the guardian spirit watching 
over the lives of women. Now 
they say that the design is placed 
on the dress simply because “that 
is the way.’ Thus we have a de- 
sign which was formerly sacred and 
symbolic, but is now chiefly deco- 
rative. The painted decorations 


upon the buffalo-robes of men and women are of this type also. 


\tional type. 


In general, the decorative art of the 
Sioux presents three types, or perhaps 
stages, in the development of primitive art, 
—a purely decorative type, a purely sym- 
bolic type and an intermediate conven- 


The men employ the same 


simple and combined geometrical designs 
as are used by the women, but for the pre- 
sentation of military ideas. Thus, the moc- 
casin (Case 24 g) shown here represents a 
battle in which the wearer participated. 
The triangular designs around the sole (the 
tent pattern) represent hills; the small rec- 
tangles (the box pattern), enemies standing 
between the hills; the small marks upon 
each hill design, bullets striking. The in- 
step of the moccasin is colored red to repre- 
sent blood, and the triangular design within 
the red area represents an arrow. The idea 


to be conv eed is, that the owner engaged in a battle in which 
the enemy took refuge in the hills, and that blood was shed. 
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Thus we have among the same people identical geometrical de- 
signs, with identical technical names, used to convey different 
ideas. The military symbolism of the men differs from the sym- 
bolism of the women in one respect, namely: that any one familiar 
with the mode of presentation can interpret the designs used by 
men with considerable exactness. 

In a general way the interesting characteristic of Sioux art 
is the existence of two schools,— that of the women and that of 
the men,— each of which makes use of the same design ele- 
ments, but to different ends. 


CASES 28, 29. 


TRIBES OF THE EASTERN WOoDLANDS.—Very little of the 
ancient art of the Indians of the eastern woodland area remains. 
Under the influence of modern patterns, the old style of porcu- 
pine-quill and bead-work has practically disappeared, and plant- 
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patterns have taken its place. Only on woven pouches and mats 
do some of the old patterns persist. These designs are partly of 
geometrical character; partly they consist of very stiff conven- 
tional reproductions of animal and human forms (Case 29 a). 
The favorite design seems to be that of a bird with spread wings, 
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the shape of which has also influenced the manner of repre- 
senting the human form (Case 28 e). The geometric designs 
(Cases 28 e, 31) are mostly arranged in bands, and consist of 
triangles, zigzags and diamonds, which show only slight rela- 
tion to those of the Indians of the Plains, while they remind 
us somewhat of the designs of the Indians of the State of 
Washington. We may perhaps recognize in some of the tri- 
angles with points under their bases the tent design so common 
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among the Plains Indians. The whole make-up, however, of the 
geometric forms is quite distinctive. If there ever has been any 
interpretation of these geometric designs, it seems to have been 
forgotten, and the designs are considered purely as ornamental, 
not as symbolic. The only striking exception is the same spider- 
web. design that we find among the Sioux Indians, and which 
occurs here practically in the same form. (Case 28 /.) 
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Painted decorations are much rarer among these tribes than 
among those of the Great Plains. In place of the hide bags, 
which are so common among all the Prairie tribes, hide trunks 


Trees oe SP ge 
are used which are painted with patterns similar to those de- 
scribed before. Probably these hide trunks are modern forms of 
«ncient bark boxes. 

It is interesting to note that in the modern woven bead- 
worr of these tribes the realistic flower designs which have been 
in vo,"1e for a considerable period tend to assume geometrical 
shapes. The series of beaded belts exhibited in Case 28 h brings 
out clearly tre fact that the leaves and fruits tend to assume 
the forms of diamonds, while the flowers tend to develop in the 
direction of crosses. The two beaded belts, illustrated above, 
show types of conventionalization of modern flower designs. 
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CASES *E47r 6. 


TRIBES OF THE AMUR RIvER.—The Gold, who inhabit the 
Upper Amur River, belong to Tungus stock, while the Gilyak 
of the Lower Amur River and of the Island of Saghalin form an 
independent group. The decorative art of these two tribes is 
almost identical. The fundamental forms are geometrical designs, 
consisting almost exclusively of 
spirals and of other curves,— a 
style of decoration widely spread 
in other parts of the Old World. 
In this particular region its oc- | 
currence is undoubtedly due to a pane 
the influence of Chinese decora- ryt Wi ) 
tive art. The spiral ornaments 
are used in carving, in designs cut out of birch-bark and in em- 
broidery. They are also applied in etched and inlaid ornaments 
on iron spears (Case 16 a). The most characteristic feature in 

the elaboration of this 


&. mot:ve is its combination 
with bird and fish de- 


signs. The cock particu- 
larly is a favorite pattern, 
and appears in combina- 
tion with the spiral. Ona 
“ fish-skin garment of the 
Gold may be seen a series 
of designs, at the top of 
which is shown a crowing cock; other cocks are placed at the 
end of a horizontal band. On a birch-bark basket (Case 16 e) 


the same combination of designs appears very clearly, the curved 
ornament enclosing quite a number of cocks and fishes. Other 
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animals are not found as often as the two here named; but in a 
number of patterns exhibited in the turning-frame on the north 
wall of the hall, combinations of a variety of animals may be 


found. In one of these, illustrated below, are represented four 
musk-deer (a), two frogs (c) and a number of fish (b). 

While many of these forms are fairly realistic, in other cases 
the animal form is so highly conventionalized that it can be recog- 


nized only because it is known to the natives as a symbol of the 
particular animal. Thus the spirals in a birch-bark basket 
(Case 16 e) are explained as two cocks which stand back to back; 
the point marked a, in the illustration beyond, being the beak of 
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the cock, while the oval (c) is an object which it is supposed 
to hold. This object is found in a great many representations of 
the cock, and may be said to be one of its prime characteristics. 
The tail of the cock has the form of a fish, and is shown at the 
point b. The center of the second set of spirals (g) has the form 
of a fish, which is always symbolized by a small circle attached to 
an elongated body. 

It is very peculiar 
that practically all the 
spirals and curved de- 
signs of these tribes 
have been developed 
into the cock motive, 
because the cock was 
not known to the 
tribes of the Amur 
River until quite re- 
cently. The use of 
this motive, and par- 
ticularly also the fre- 
quent occurrence of 
the round object which 
is in its beak, indicates 
that this motive is of foreign origin. It is evidently the same 
as the cock in China which holds the sun in its beak. 

It is interesting to note that, among this tribe also, the form 
and ornamentation of objects used in religious ceremonials are 
much more realistic than purely decorative motives. Thus we 
find the coat of a shaman (Case 14 ¢), on which is painted a 
mythological representation of the world-tree, representing the 
conception of the world that is current among the tribe. 


MY 


Going back through Hall 102, the visitor passes the Eskimo 
collections, and attention is called to the fact that very few im- 
plements and objects made by the Eskimo are decorated, except 
their clothing, which bears designs of dark and white caribou- 
skin. 


SECOND FLOOR, HALL 202. 


On the second floor are found collections from California and 
Mexico which illustrate some of the characteristics of the decora- 
tive art of these regions. 


CASES a-—oF 


CALIFORNIA INpDIANS.—The decorative art of the California 
Indians, more particularly that of the Indians of southern Cali- 
fornia, is almost entirely confined to basketry. Their baskets 
are mostly round, rather rarely oblong, many of them quite shal- 
low: consequently we find a tendency to arrange the decorative 
designs in radial groups or in spirals. The designs themselves 
are rarely realistic, but consist always of more or less intricate 
geometrical designs. The similarity of these designs on various 
baskets is quite striking. Their interpretations, however, differ 
considerably. A collection illustrating the similarity of design 
and the diversity of their meaning has been assembled in Case 
2 a, b. There we find on one basket a design representing a 
squirrel’s foot. A similar design on another basket represents 
mountains and pine-cones; on still another, the bear’s foot; and 
on a fourth the owl’s claw. 


32 
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In the same case are shown a number of baskets illustrating 
one of the most common ornamental motives found in California, 


the so-called ‘‘ quail-tip,”’ a design consisting of a slender line with 
a small heavy hook standing off from the end at right angles. This 
design was described before as found on baskets from the State of 


Washington (Case R 12 in Hall 108), and it seems probable that 
it has spread along the Pacific coast from tribe to tribe. This 
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seems the more likely, since it is found in entirely different weaves, 
according to the district in which it occurs. While it is found on 
many Californian weaves, it is applied in the State of Washington 
on the peculiar imbricated basketry the characteristic designs 
of which are illustrated by baskets of the Thompson and Lillooet 
Indians (see p. 15 and Cases O and P, Hall 108), 

The interpretations given to designs by the Californian 
Indians vary greatly. The designs often represent plants, while 
some represent fish-teeth, snakes, worms, millepeds, butterflies, 
etc. Designs symbolic of larger animals are absent. One of the 
most frequently occurring designs on Californian, and perhaps on 
all basketry, is the feather and arrow-point design (Cases 2, 3). 
Realistic designs are found only in the extreme southern part of 
California and in the adjoining portions of Arizona, 

In northern California the interpretation of designs seems 
to be almost absent. The patterns of this district are called 
“striped,” “ zigzag,’ etc., terms which are evidently names, not 
interpretations (Case 6 f). 


CASH 1s. 


HuicHot Inprans, Mexico.— The decorative art of the 
modern tribes of Mexico has evidently been much influenced by 
Spanish art. The most elaborate decorative work of the present 
period is done in textiles, particularly in weaving and in embroi- 
dery, while modern pottery designs are of a crude character. The 
designs found in various regions of Mexico and of Central America, 
and also those of South America, consist to a great extent of 
geometrical elements, but also of somewhat angular representa- 
tions of birds, mammals and men, all more or less conventional- 
ized. The color combinations differ also considerably in various 
regions. 

One of the designs found most frequently on textile work is a 
series of triangles which are similar in their arrangement to the 
arrow design on Californian basketry. This type of design is 
found on the belts of the Pueblo Indians of New Mexico and 
Arizona as well as in Mexico. A comparison with ancient Mexican 
designs, in so far as they have been preserved on ancient Mexi- 


PRIMITIVE ART 35 


can codices, or as they may be recognized on the garments of 
ancient sculptured figures, shows that these types of weaving did 
not exist before the advent of the Spaniards and the introduc- 
tion of European fabrics. 

For this reason it is interesting to note that by some tribes 
the designs are at present given interpretations quite analogous to 
those found among the Prairie Indians and among other primitive 
tribes. A collection of belts, ribbons and pouches from the Huichol 
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tribe of western Mexico (Case 15), illustrates this point. The zig- 
zag triangle, described by the Californian Indians as the arrow 
design, is called here the ‘‘ double water-gourd”’ design. The In- 
dians compare the hourglass figure, which originates frorn a 
combination of two triangles, to the double gourd, which has 
two thick ends and a constriction in the middle.- The X- 
shaped form, also quite common, is interpreted as a brush made 
of loose fibres tied together in the middle or at one end. A series 
of scrolls is an element which occurs very frequently in their weav- 
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ing. It is called the ‘bridle,’ because Mexican bridles have 
on either side of the bit a figure resembling one of these scrolls. 
It is also inter- 
preted as the 
linking of 
hands. The 


decorative ele- 
ment shown in the figure below is interpreted as the steel for 


striking fire. It is considered as an ornamental elaboration of 


a. Oe Oe 


the form of steel used in this region. The arbitrary character of 
the interpretations given by these people may be seen in the 
elaboration of this design, which is sometimes developed into a 
continuous band, and is then explained as a vine and flowers. A 


very frequent element of decoration is shown below, and is inter- 
preted as roots of plants. The transition from these forms to 
more realistic ones is very gradual. The simple geometrical 
forms are combined into plant designs, and, in their most symmet- 
rical arrangement, to flower de- 
signs. To these are added some- 
times realistic representations of 
double-headed birds, of mountain- 
lions and of other animals. Long 


narrow ribbons covered with de- 
signs of this character are generally described as serpents, the 
design indicating the marks on the serpent’s back. 
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A comparison of the decorative designs exhibited in Case 15 
with the designs on ceremonial objects which will be found in 
Cases 13 and 14, shows a marked difference between the two styles. 
The execution of the purely ornamental objects is careful,— the 


designs are regular in outline, and the conventionalism in inter- 
pretation and in form is strong. The decoration on sacrificial 
objects, on the other hand, is, on the whole, crude; it is throughout 
pictographic in character. The crudeness of these designs is 
partly due to lack of skill in the use of the brush and of the carv- 
ing-tool, and in the application of bead-work by means of wax,— 
an art which is undoubtedly a survival of the ancient turquoise 
mosaics. All carved and painted designs of the Huichol In- 
dians seem to be crude, and many of the embroidered designs 
on sacrificial objects are also poorly executed; but this may be 
partly due to their temporary 


character. <A few of them, 

however, are carefully woven; 

but their designs are picto- 
graphic, not geometrical. The 


interpretation of the conven- 

tional decorative designs of the Huichol is, on the whole, in line 
with the ideas expressed on their ceremonial objects. Their con- 
stant thought is the need of rain for their crops; and the water- 
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gourd, the flowers, the vines and serpents are all considered as 
symbols of rain or of the vegetation produced by rain. 

In this respect the interpretation of the geometrical designs 
given by the Huichol resembles very much that given by the 
Pueblo Indians of the arid Southwest. Some of the favorite 
motives of their decorative art are interpreted in the same man- 
ner, terraced triangles with lines descending from them being 
always interpreted as rain-clouds and falling rain; while zigzag 
lines represent lightning. 


SUMMARY. 


The description of these collections shows that in many 
remote parts of the world primitive people interpret the orna- 
mental designs which they use for decorating objects of every- 
day use as representations of realistic ideas. Investigations 
among other peoples, from whom the Museum has no collections, 
show that the same tendency may be found all over the world. 
In some cases it has been found possible to bring together a 
series of decorative motives which show at one end an almost 
realistic representation of a certain object, while at the other end 
of the series may be seen a purely conventional form. From this 
observation the conclusion has been drawn, that, on the whole, 
geometrical ornaments originated from realistic forms by gradual 
transformation. 

On the other hand, we have seen that in many cases the same 
form was transferred from one tribe to another by borrowing, 
as, for instance, among the Indians of the Plains; and that dif- 
ferent interpretations were given to the same forms by different 
tribes. This seems to indicate that the interpretation may also 
be adapted to the design, or, as we may say, that, according to 
the favorite concepts of the people, an idea has been “read 
into ’’ the design. 
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THE INSECT-GALLS OF THE VICINITY OF NEW 
VORK.CITY. 


EVERYWHERE throughout the woods, along the roadsides 
and in the fields, one finds on leaf or twig, stem or root peculiar 
swellings which evidently are not part of the normal growth of 
the plant. These deformations when produced by insects are called 
Galls. Generally one or more eggs are inserted in a bud, a 
flower, a leaf, a root or some other part of the plant, and the 
. presence of this foreign body, together with the irritation caused 
by the larva among the vegetable cells, produces an abnormal 
growth of definite shape and uniform structure. The variety 
of Galls in respect to structure and substance is great. Every 
species of Gall-producing insect attacks its own particular plant 
and a particular part of that plant. alls are of various sizes 
and colors and of almost every conceivable shape. Some 
resemble a tomato or a potato. Some are like the apple, plum, 
cherry and other small fruits. Some have the appearance of a 
pine-cone or a seed. They are smooth, wrinkled, downy, 
hairy or covered with spines and other protuberances. Some 
are succulent, while others are so fragile that they can be readily 
crushed, and still others are so corky, hard and woody that it 
requires a sharp knife to cut them. In color they are of many 
shades of green, yellow, red, brown and white. 

The number of Galls formed by distinct species of insects and 
mites is so large that only a small proportion of the excrescences 
or of the insects causing them has yet been described. The 
present Guide Leaflet gives brief accounts, illustrated by figures 
drawn to a uniform scale, of some of the more conspicuous Galls 
made by members of the following families of insects found in 
the vicinity of New York City: 


(1.) Hymenoptera (CynipiIp# and TENTHREDINID-£)—Gall-flies and Saw- 
flies. 

Diptera (CEcipomMy1ip#, MycrETopuHILip© and Trypetip£)—Flies. 

(3.) Hemiptera (Psytitip® and ApuHipip#£)—Plant-lice and Jumping- 


(4.) Acarina (AcARID£)—Mites. 
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Besides these groups, which are the principal Gall-producers, 
some few species of other orders (Coleoptera and Lepidoptera) 
also produce Gall-like excrescences. 

In the following list, the Galls which have been found in the 
vicinity of New York City are arranged according to the plants 
upon which they occur. The serial numbers refer to the descrip- 
tions on the succeeding pages. 


Species No. Species No. 


Wild Rose (Rosa sp.). Black Oak (Quercus velutina). 
IR OdieSmbicolp eee a Amphibolips confluentus..... 14. 
“ FadICHTES ee a AMET ICUS PIRGT. no oe iraeter= ae 
(Sy globus: 8 a eee Cecidomyta pilula.......... 006. 
- GHLOGET IS eae 4. 
‘ Bi hs : Scrub Oak (Quercus nana). 
ict i) an x Amphibolips ilicifolie....... 16. 
ti Besa ae ened ae 2 Andricus punctatus......... 20. 
ee lenticularis. eno: 5 Ss ee tele a pi. 
Cecidomyia pilule.......... 66. 


Trailing Blackb t = 
Railing Blacls berg Us aes Rock Chestnut Oak (Quercus 


densis). : 
; } i a prinus). 
Deastrophus basseiiy.. «20. 2 Andricus papillatus......... 23. 
: zs petiolicola......... 28. 
Blackberry (Rubus villosus). 
Diastrophus cuscuteformts .. 10. White Oak (Quercus alba). 
nebulosus...... i. Andricus seminator......... 21, 
d : in JUUCIAS: Bei ies eGlege eens 22. 
Black Raspberry (Rubus occidentalts). “ avulda = sean ARO 
Diastrophus radicum........ 12. “ petiolicola......... 28 
; . : ; ai LONGI a a,sone mes 20 
Cinquefoil (Potentalla canadensis). Cynips pisum........0..0: 34. 
Diastrophus potentille...... 193}. Acraspis erinacei........... 35- 
s Biorhige forucornts....6+.--- 30: 
Scarlet Oak (Quercus coccinea). Holcaspis globulus......... 37- 
Amplhabolips confluentus..... 14. Neuroterus batatus.......... 4t. 
; MBM LSEISS, EDIE 35) Cecidomyia poculum........ 67. 
Andricus punctatus......... 20. 
Cecidomyta pilule.......... 66. Pin or Swamp Oak (Quercus 
palustris). 
Red Oak (Quercus rubra). Andricus cornigerus......+.+ 19. 
Amplhibolips confluentus.... 14. . POLUSTTAS yee pie 26. 
3 DHONI ene ee Cecidomyia pilule.......... 66. 
<j COS ee aan Lae 
‘ PITS 0 ace 18. Black Jack Oak (Quercus 
Andricus singularis......... 27. marylandica). 
Cecidomyta pilule.......... 66. Andricus punctatus......... 20. 


“se 


NUEVA... 2... 68. Cecidomyta pilule.......... 66. 
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Species No. 
Swamp White Oak (Quercus 
platanoides). 

Andricus petiolicola......... 28. 
fut GUPSULUS satan feet) ok ge: 
Cynips strobilana...... Be wanes 
Holcaspis duricaria......... 38. 
Neuroterus pallidus ......... 40. 
ue MOXAOSUS eles 36 6 42. 

. JlOGGOSUS 5. 2. 43- 

ae umbilicatus...... 44. 


Post Oak (Quercus minor). 


Andricus petiolicola........ 28. 

Dryophanta polita.......... 39. 

Scrub Chestnut Oak (Quercus 
prinotdes). 

Cyntps prinoides........... LR 


Wild Lettuce (Lactuca canadensis). 


Aula tumidus.....sc.5...-- 46. 


Willow (Salix sp.). 


Nematus pomum........... 47- 

RUNG OUUNDe sco ln 5 a eel 48. 

Cecidomyta strobiloides..... 61 
*s ILI SS 62 
Me WoeiiSsascocqns 63 


Alder (Alnus rugosa). 
Cecidomyta serrulat@....... 49. 


Basswood (Tilia americana). 
Cecidomyta verrucicola...... 50. 


Tulip-tree (Liriodendron tulipt- 


fera). 
Cecidomyta tulipiferd........ nie 
ad lirtodendrt....... 52. 


Wild Cherry (Prunus serotina). 
Cecidomyia serotin@......... 52: 
AIGOTUS *SCLOUN@ >.) selon he ae 87. 


White Ash (Fraxinus americana). 


Cecidomyia pellex.......... 54. 


Honey Locust (Gleditschia tria- 
: canthos). 
Cecidomyta gleditschie...... SS 


5 


Species No. 


Hickory (Hickoria sp.). 


Cecidomyta holotricha....... 56. 
ms GOL EGO een Gifs 
i tubtcolaeeem 42. 5S: 
iH sanguinolenta.... 509. 
4 persicoides...... 60. 
Phylloxera caryecaulis...... 86. 


Dogwood (Cornus florida). 
Cectdomyta clavula......... 64. 


Touch-me-not (/mpatiens bi- 
flora). 


Cecidomyia wmpatiens....... 65. 


Goldenrod (Solidago sp.). 


Cecidomytia solidaginis...... 69. 
DY PCL POG... 125-2. 25s: 74. 
MS SUMMA UM seovceneneae 9S 


Grape (Vitis sp.). 


Cecidomyta viticola:........ 70. 
= Uitis-PpOMUM..... Ff ihe 
UEGSCO PCL ON ULES emia =r ee 


Red Maple (Acer rubrum). 
SGtG7,@ OGEHAIGEe eo ~ 46 HG 


Hackberry (Celtis occidentalis). 
Pachypsyllavenusta......... 76. 
‘. celtidis-gemma... 77. 
* “-vesiculum 78. 
-mamma.. 79. 
-cucurbite 8o. 


Witch Hazel (Hamamelis virginiana). 


Hormaphis hamamelidis..... 8t. 
ss SPULOSUS «a eee 2 


Elm (Ulmus americana). 
Colopha ulmicola........... 83. 


Sumac (Rhus glabra). 
Pemphigus rhots........... 84. 


Huckleberry (Vaccinium sp.). 
Solenozopheria vaccintt..... 45- 


Poplar (Populus sp.). 
Pemphigus populicaulis..... 85. 
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HYMENOPTERA. (Bees, Wasps etc.) 
FAMILY CYNIPID# (Gall-flies). 


The species belonging to this family are small wasp-like 
insects termed Gall-flies because the majority of the species 
live within Galls. In the adult Gall-fly, the abdomen is usually 
much compressed and is joined to the thorax by a short pe- 
duncle. The wings have comparatively few veins, while some 
species are wingless. The antenne are not elbowed. They 
consist of from 13 to 16 joints. The larve are maggot-like. 


1. Spiny Rose Gall (Rhodites bicolor MHarr.).—Spherical, covered with 
many long prickly spines. Yellowish green sometimes tinged with red in 
summer, and brown in winter. Soft in summer, woody in winter. Diameter 
to in. On twigs of wild roses. Rather common. 


y} 


yi 
Lyi) 


2. Rose Root Gall (Rhodites radicum Osten Sacken).—Irregularly rounded, 
with a deep impression above and below at place of attachment. Smooth, 
reddish brown. Pithy in substance, containing numerous cells. Length 1} to 
2in. At roots of the wild roses. Not common. 
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3. Globular Rose Gall (Rhodites globulus Beuten,).—Smooth, rounded or 
oblong, rising at each end abruptly from the branch, Rather soft and corky, 
containing numerous cells. About ? to rin. long and $in. in diameter. On 
swamp rose (Rosa carolina). Not common. 


4. Long Rose Gall (Rhodites dichlocerus Harr.).—Elongated, hard and woody, 
gradually tapering at both ends. Color reddish. Length from 14 to almost 
2in. Width about 4in. On stems of wild roses. Not common. 


5. Knotty Rose Gall (Rhodites verna Osten Sacken).—Oblong or rounded 
and 41in. long. Sometimes there is a series of three or more swellings attached 
to each other. Reddish, hard and woody, with many cells inside. On stems 
of wild roses. Not common. 


J 
6: Mossy Rose Gall (Rhodites rose Linn.).—Composed of an agglomera- 
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tion of hard cells around a branch and is densely covered with long green 
filaments forming a moss-like mass. About 141in. in diameter. On the twigs 
of sweet brier (Rosa rubiginosa). Common locally. 


7. Mealy Rose Gall (Rhodites ignota Osten Sacken).—Round, woody, about 
the size of a large pea, and covered with a white mealy substance. Sometimes 
two or three coalesce, thus forming an elongated mass of more irregular shape. 
inside are several cells. On leaves of wild roses. Common. 


8. Rose Lentil Gall (Rhodites lenticularis Bass.).—Lentil shaped. In the 
parenchyma of the leaves of the wild rose (Rosa lucida). 75 to } in. in horizontal, 
and + in. in vertical diameter. Not common. 


9. Bassett’s Blackberry Gall (Diastrophus bassettii Beuten.).—Irregularly 
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rounded or somewhat elongated. From about } to rin. in diameter. Com- 
posed of a pithy substance with many rounded cells inside. Greenish, tinged 
with red. On the stems of the trailing blackberry (Rubus canadensis), close to 
the ground. Not common. 


to. Blackberry Seed Gall (Diastrophus cuscuteformis Osten Sacken).—Consists 
of small globular, woody, seed-like bodies, pressed closely together, each provided 
more or less with spines. On stems of blackberry. Not common. 


11. Blackberry Knot Gall (Diastrophus nebulosus Osten Sacken).—Oblong, 
surface somewhat uneven, with deep longitudinal furrows which divide the gall 
more or less completely into four or five parts. Length from 1 to 3 in. and 
diameter about 1 to 14 in. Dark green, turning reddish as the season ad- 
vances. Hard, corky, with many oblong cells inside. On stalks of blackberry 
(Rubus villosus). Very common. ¢ 


12. “Raspberry Root Gall (Diastrophus radicum Bass.).—Irregularly 
rounded. Varying greatly in size and in shape from that of a pea to bodies 
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nearly 2 in. in length and 1 in. in diameter. On roots of black raspberry (Rubus 
occudentalis). Common. 


13. Cinquefoil Axil Gall (Dzastrophus potentille Bass.).—Spherical or oblong, 
about 4 to 4in. in diameter, containing a single cell. Green in summer; brown 


and spongy in winter, On axils of leaves of cinquefoil (Potentilla canadensis). 
Common. 


14. Oak or May Apple (Amphibolips confluentus Harr.).—Large, globular, 
more or less smooth outside and filled with a spongy substance, in the center of 
which is a hard woody kernel containing the larval cell. From 1 to 2 in. in 
diameter. When fresh, it is pale green, soft and succulent, with the contents 
whitish. Later in the season the shell becomes brown, hard and brittle, with 
the kernel woody and the spongy substance dark brown, but remaining soft. 
Confined to the leaves of the trees belonging to the red oak group. Common. 
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15. Empty Oak Apple (Amphibolips inanis Osten Sacken).—Shape like the 
preceding, but considerably smaller. Almost empty, the larval cell being 
kept in position by radiating filaments. Green and soft when young; brown 
and brittle when dry. On leaves of scarlet (Quercus coccinea) and red oak (Q. 


rubra). 


16. Scrub Oak Gall (Amphibolips ilictfolie Bass.).—Elongated, fusiform, 
tapering at both ends, with the apex long and more slender than the base. 
Length about 14in.; width about }inch. Within is an elongated kernel held 
in position by radiating fibers. Green and soft in summer; brown and brittle 
in winter. On the leaves and petioles of dwarf oak (Quercus nana). Not 


common. 
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17. Oak Spindle Gall (Amphibolips celebs Osten Sacken).—Elongated, 
spindle-shape, soft and green. Contains a kernel held in position by radiating 
fibers. Length 1}in. On leaf of red oak (Quercus rubra). Not common. 


18. Acorn Pium Gall (Amphibolips prunus Walsh).—Globular, somewhat 
wrinkled or smooth, fleshy but solid; resembles a plum or cherry. About } to 
rin. in diameter. Bright crimson outside, pinkish inside and shading to 
yellow towards the center, In the center is a single cell in which the larva lives. 
On cup of acorn of red oak (Quercus rubra). August and September. Some- 
times rather common. 


19. Horned Knot Oak Gall (A ndricus cornigerus Osten Sacken).—Irregularly 
globular with many horn-like protuberances through which the gall-flies escape. 
Very hard and woody. Color of the branch. Inside brown with many larval 
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cells. About 4 to 13in. in diameter. On branches of the pin oak (Quercus 
palustris). EExceedingly common throughout the year. 


20. Oak Knot Gall (Andricus punctatus Bass.).—Shape similar to the 
preceding gall, but without the horn-like protuberances. Sometimes found 
singly, but often a number may be seen, in greater or less proximity, on the 
same branch. On black jack oak (Quercus marylandica), scarlet oak (Quercus 
coccinea) and rarely on scrub oak (Quercus nana). Common. 


2 <rible 


21. Oak Seed Gall (Andricus seminator Harr.).—Composed of a woolly 
substance and irregularly rounded. Inside are numerous bodies adher- 
ing to the twig and resembling canary seeds. About 1 to 1? in. in diameter. 
Pure white sometimes tinged with red; toward the middle of the summer it 
assumes a rusty brown color and gradually drops off the twig. On twigs of 
white oak (Quercus alba). Common. 


22. Oak Wart Gall (Andricus futilis Osten Sacken).—Rounded, somewhat 
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flattened, projecting on both sides of the leaf. Inside are two or three seed- 
like, oblong kernels, kept in position by white filaments. Pale green. In 
numbers on leaves of white oak (Quercus alba). Very common. 


rN Pee! 
Foal 4 
{ 5 
at pee 


23. Oak Nipple Gall (Andricus papillatus Osten Sacken).—Rounded and 
somewhat nipple-shaped. Projects on both sides of the leaf and is enclosed 
in a reddish areola on the under side of the leaf. This is a very characteristic 
feature and distinguishes it from the preceding species. Inside are two or three 
kernels each containing a single larva. In numbers on leaves of chestnut oak 
(Quercus prinus). Common. 


24. Scrub Oak Club Gall (Andricus similis Bass.).—Club-shaped, blunt at 
apex, which is generally turned to one side. Length } to 1 in. Hard and 
woody, with a few leaves growing from it in summer. On terminal twigs of 
scrub oak (Quercus nana). Not common. 
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25. White Oak Club Gall (Andricus clavula Bass.).—Club-shaped, hard and 
woody, with a few leaves growing fromit. Length$torin. Greenin summer; 
brown in winter. On tips of twigs of white oak (Quercus alba). Very common. 


26. Succulent Oak Gall (Andricus palustris Osten Sacken).—Globular, 
green, succulent. Hollow inside, with a small seed-like kernel which rolls 
about freely. Diameter about 4in. On buds and young leaves of pin oak 
(Quercus palustris). May. 


27. Small Oak Apple (Andricus singularis Bass.)—Globular, smooth, 
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with an oblong kernel inside held in position by radiating fibers. Green and 
soft in spring; brown and brittle later in the season. Varies from } to }in. in 
diameter. On leaves of red oak (Quercus rubra). Rather common. 


28. Oak Petiole Gall (Andricus petiolicola Bass.).—Rounded or club-shaped, 
hard and woody, with many cells inside. About }in. in diameter. Green in 
summer; brown in winter. On petiole, base or midrib of leaf of white oak 
(Quercus alba), chestnut oak (Quercus prinus), swamp white oak (Quercus 
platanoides) and post oak (Quercus minor). Common. 


29. Oak Wool Gall (Andricus lana Fitch).—Very much resembles a mass 
of wool about $in. long. White or buff colored, inside with many small, 
bright chestnut colored, seed-like capsules, crowded together and attached by 
their lower ends to the vein of the leaf. On the under side of ribs of leaf of 


white oak (Quercus alba). Common. 
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30. Oak Capsule Gall (Andricus capsulus Bass.).—Oval and attached to a 
pedicel, 4 to ?in. long. Resembles the capsule of certain mosses. On the 
margin of leaf of swamp white oak (Quercus platanoides). Not common. 


31. Oak Midrib Gall (Andricus piger Bass.).—A large, irregular woody swell- 
ing on the midrib of leaf of black oak (Quercus velutina), always on the under 
side and usually on the lower half of the leaf. Upper side indicated by a 
widening of the midrib and a slight depression of the leaf at that point. Rather 
common. 


32. Spiny Oak Gall (Cynips prinoides Beuten.).—Globular, covered with 
numerous cone-like projections, hard and woody, with a small cell inside. 
About # in. in diameter. Green, tinged with red. On upper side of leaf 
of dwarf chestnut oak (Quercus prinoides). Not common. 
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33. Pine-Cone Oak Gall (Cyntps strobilana Osten Sacken).—Consists of 
many wedge-shaped bodies, closely packed together, with their pointed bases 
attached toa common center. Hard and corky witha single cellin each. They 
break off readily when dry. On twigs of swamp white oak (Quercus platanoides). 
Not common. 


34. Oak Pea Gall (Cynips pisum Fitch).—Globular, green and about the 
size of a pea, which it resembles in general appearance. Surface finely netted 
with fissures or cracks and intervening elevated points. Inside are two cavities 
divided in the middle by a thin partition. On upper and under sides of leaves 
of white oak (Quercus alba). 


35. Oak Hedgehog Gall (Acraspis ertnacet Walst.).—Rounded or oblong: 
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oval, covered with numerous, rather long spines, Length about ?in. Yellow 
or greenish yellow with the spines bright red, especially when young. On one 
of the principal veins of leaf of white oak (Quercus alba). Common. 


36. Oak Fig Gall (Biorhiza jorticornis Walsh).—Consists of many small, 
soft, bladder-like bodies, each containing a single cell, which is held in position 
by radiating fibers. They are closely pressed together and somewhat resemble 
figs packed in boxes,—hence the name “ Fig Gall.’”’ Pale yellow, often beauti- 
fully tinged with bright red. Brown in winter. On twigs of white oak (Quer- 
cus alba). Common. 


37. Oak Bullet Gall (Holcaspis globulus Fitch).—Bullet-like, corky, with a 
small cavity in the center containing a single larva living in an oval, whitish 
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shell. Yellow, tinged with red in summer; brown in winter. Grows singly 
or in clusters of two or three on terminal twigs of white oak (Quercus alba). 
Common. 


38. Pointed Bullet Gall (Holcaspis duricaria Bass.).—Globular, with a 
short point at the apex. Hard and woody, with a small cavity in the center 
containing a small oval, whitish shell in which the larva lives. Yellow and 
tinged with red in summer; brown in winter. On terminal twigs of swamp 
white oak (Quercus platanotdes) growing singly or in clusters of two or more. 


Common. 


39. Polished Oak Gall (Dryophanta polita Bass.).—Globular, smooth, with 
a thin outer shell Inside is a single round cell held in position by radiating 
fibers. Pale green, sometimes tinged with red, and about 4 to ? in. in diameter. 
On both surfaces of the leaves, at or near the summit of young and thrifty 
shoots, of post oak (Quercus minor). Grows singly or in clusters. August and 


September. Not rare in the pine barrens of New Jersey. 


tA 
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40. Oak Flower-Stem Gall (Neuroterus pallidus Bass.).—Small, unevenly 
globular, smooth and of a fine, soft cellular consistence. Pale wood color. In 
masses on flower stems of swamp white oak (Quercus platanoides). Not 
common. 


41. Oak Potato Gall (Neuroterus batatus Fitch).—Generally large and un- 
even, often resembling a potato in shape. Hard and woody, the surface being 
coated with a pale bluish bloom. Inside it is dense, corky, with many larval 
cells. On white oak (Quercus alba) below the terminal shoot. Common. 


42. Noxious Oak Gall (Neuroterus noxiosus Bass.).—Irregularly rounded, 
hard and woody, with many larval cellsinside. On the terminal twigs of swamp 
white oak (Quercus platanoides). Common. 
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43. Oak Flake Gall (Neuroterus floccosus Bass.).—Small, hemispherical, 
covered with white hairs. Found in numbers on the under side of leaf of 
swamp white oak (Quercus platanoides). On the upper side of the leaf it is 
indicated by a small, smooth, shining blister-like elevation. Common. 


44. Oak Button Gall (Neuroterus umbilicatus Bass.).—Small, rounded, 
much depressed, with a rather deep cavity on top, in the center of which is a 
minute nipple. About 75 in. in diameter. Found in numbers on the under 
side of leaf of swamp white oak (Quercus platanoides). On the upper side of 
the leaf it is indicated by a circular spot. Common. 


45. Huckleberry Gall (Solenozopheria vaccinii Ashm.).—Rounded, elon- 
gate, concave at place of attachment to the stem, turning the same downward. 
Green and pithy in summer; brown, hard and woody in winter. On stems of 
huckleberry. Common, 
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46. Lettuce Tumor Gall (Aulax tumidus Bass.).—Varies greatly in shape 
and size from a slight, knotty and irregular enlargement of the stalk to a large 
and more or less ovate swelling, 2 to 3 in. long and 1 in. in diameter. Inside 
it is pithy and filled with many cells. Found on the main stalk of wild lettuce 
(Lactuca canadensis), usually near the summit, often in the panicle itself, and 
then covered with the short flower stems. Common. 


FAMILY TENTHREDINID£ (Saw-flies). 


With few exceptions the members of this family do not 
produce galls, the larve being leaf-eaters. The larve very 
much resemble the caterpillars of butterflies and moths, but 
they have, ordinarily, from 12-16 prolegs, while true cater- 
pillars have as a rule only 10. The adult female is furnished 
with a pair of saws at the end of the abdomen which she uses 
to make slits in the leaves and stems of plants in which she 
places her eggs. 


47. Willow Apple Gall (Nematus pomum Walsh).—Rounded and fleshy, 
somewhat resembling a miniature apple. Yellowish green, usually with a 
rosy cheek. Measures about 4in. in diameter. On leaves of bush willow. 
July and August. Rather common. 
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DIPTERA (Flies). 
FAMILY CEcIDOoMYIIDA (Gall-gnats). 


The members of this family are minute flies with the wings 
and body clothed with long hairs. The larve are small brightly- 
colored maggots, being red, pink, yellow or orange. 


48. Willow Egg Gall (Euura ovum Walsh).—Oval or elongated. Placed 
lengthwise on one side of a twig, often in a row of two or more. Hard and 
woody. On the stems of bush willow growing in swampy places. Rather 
common. 


49. Alder Bud Gall (Cecidomyia serrulate Osten Sacken).—Rounded, 
bud-like, with the apex pointed, and often covered with a whitish bloom. 
Greenish in autumn and brown in winter. This gall is a deformation of the 
terminal bud of the common alder (A/nus rugosa). Rather common locally. 


Gh. ey, 


50. Basswood Wart Gall (Cecidomyia verrucicola Osten Sacken).—Rounded, 
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wart-shaped, about 4in. in diameter. In numbers on the same leaf of bass- 
wood (Tilia americana). July and August. Rather common. 


51. Tulip-tree Midrib Gall (Cecidomyia tulipijera Osten Sacken).—A small 
rounded swelling on the midrib of the leaf of the tulip tree (Lirzodendron tulipt- 
jera). Not common. 


52. Tulip-tree Spot Gall (Cecidomyia liriodendri Osten Sacken).—Forms 
brown spots with a yellow or greenish areola on the leaves of the tulip tree 
(Lirtodendron tulipifera). Common. 


53. Wild Cherry Bud Gall (Cecidomyia serotine Osten Sacken).—Rounded, 
club-shaped, with one or two leaves growing from its sides. Bright red in 
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spring; brown in winter. This gall is an enlargement of the terminal bud of 
young shoots of the wild cherry (Prunus serotina). Common. 


54. Ash Midrib Gall (Cecidomyia pellex Osten Sacken).—Rounded, oblong 
or very much elongated, succulent. Under side indicated by being somewhat 
swollen. Pale green, sometimes tinged with red. Length from 1 to 2in. On 
midrib of leaf of ash (Fraxinus americana). May and June. Rather common. 


55. Honey-locust Pod Gall (Cecidomyia gleditschie Osten Sacken).— 
Formed of a single leaflet in such a way as to assume the shape of a small pod. 
On the leaves of honey-locust (Gleditschia triacanthos). Sometimes nearly 
all the leaves on the terminal twigs are deformed in this way. Not common. 


56. Hickory Onion Gall (Cecidomyia holotricha Osten Sacken).—Sub- 


INSECT-GALLS OF THE VICINITY OF NEW YORK CITY 27 


globular, onion-shaped and covered with pubescence which is pale when the 
gall is young and growing, and becomes rust-colored when mature. Inside it 
is hollow and contains a single larva. On the under surface of the leaves 
of different kinds of hickory. Sometimes they cover the entire under surface 
of the leaf. Very abundant. 


57. Hickory Seed Gall (Cecidomyia caryecola Osten Sacken).—Smooth, 
elongated, rounded, with the tip produced into a point. Pale green. In 


clusters on the under surface of leaves of different kinds of hickory. Common. 


58. Hickory Tube Gall (Cecidomyia tubicola Osten Sacken).—Narrow, 
cylindrical, tube-like, inserted in a small protuberance on the leaf, breaking 
off very easily. Green when immature; black when fully grown. On under 
surface of the leaves of different kinds of hickory. Common. 
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59. Hickory Cone Gall (Cecidomyia sanguinolenta Osten Sacken).—Conical, 
somewhat narrowed at the base and of a blood red or purplish red color. In 
numbers on the under surface of the leaves of hickory. Not common. 


60. Hickory Peach Gall (Cecidomyia persicoides Osten Sacken),—Variable 
in shape, usually rounded and clothed with delicate down like that of a peach, 
looking somewhat like a diminutive fruit of this kind. On the under surface 
of the leaves of hickory. Common. 


61. Pine-Cone Willow Gall (Cecidomyia strobiloides Osten Sacken).— 
Formed of closely imbricated leaves assuming the shape of a cone. On the 
terminal twigs of different kinds of low willow. Common. 
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62. Willow Club Gall (Cecidomyia rigide Osten Sacken).—Elongated, 
club-like, tapering to a point at the apex, and with a number of small terminal 
buds growing from it. Length about ?in. On tips of branches of low willow. 
Rather common. 


63. Willow Potato Gall (Cecidomyia batatas Osten Sacken).—Irregularly 
rounded, varying considerably in size and in shape. Hard and woody. Some- 
times the different forms are strung together, one after another, in more or less 
proximity, on thesame twig. On branches of willow (Salix discolor). Common. 


64. Dogwood Club Gall (Cecidomyia clavula Beuten.).—Clvb-shaped and 
about 4 to rin. long. Inside is an elongated channel inhabited by a single 
larva. Green in summer and the color of the bark in winter. On terminal 
twigs of dogwood (Cornus florida). Common. 
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65. Touch-me-not Gall (Cecidomyia impatiens Osten Sacken).—Globular, 
succulent, semi-transparent, containing a number of cells inside. At base of 
flower of touch-me-not (Jmpatiens btflora). August. Not common. 


66. Oak Pill Gall (Cecidomyia pilule Walsh).—Usually rounded, hard 
and woody. Frequently two or more galls are confluent and assume a very 
irregularly rounded or elongated form. Inside are several cells. Brown or green. 
On upper surface of leaves of different kinds of oak. Very common. 


67. Oak Spangles (Cecidomyia poculum Osten Sacken).—Rounded, saucer- 
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shaped. Pale red to light lavender. In clusters on under surface of leaf of 
white oak (Quercus alba). August and September. Common. 


68. Oak Fold Gall (Cecidomyia niveipila Osten Sacken).—Consists of a 
large fold lined with white pubescence. Sometimes the entire leaf is folded 
with the edges curled, the under side of the leaf being inside of the gall. On red 
oak (Quercus rubra). May and June. Common. 
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69. Goldenrod Bunch Gall (Cecidomyia solidaginis Loew).—Produced by 
the arrest of the stalk, which causes the leaves to accumulate, thus forming a 
globular bunch, consisting of several hundred leaves. On goldenrod (Solidago). 
Very common. 
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70. Grape-vine Tube Gall (Cecidomyia viiicola Osten Sacken).—Narrow, 
elongated or conical. Green or bright red. In numbers on upper side of the 
leaves of wild grapes. July and August. Not common. 


71. Grape-vine Apple Gall (Cecidomyia vitis-pomum Walsh and Riley).— 
Variable in size and in shape, usually rounded, flattened at the base and pointed 
at the top. When mature the gal) often has eight or nine longitudinal ribs, 
like a muskmelon. Inside are numerous longitudinal cells each divided by a 
transverse partition. On stems of wild grapes. Common. 


72. Grape-vine Tomato Gall (Lasioptera vitis Osten Sacken).—Consists of 
a bunch of irregular swellings of various rounded shapes. Soft, juicy and suc- 
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culent. Yellowish green, tinged with red or entirely of this color. On stems 
and leaf stalks of wild grapes. May and'June. Common. 


FamiLty MycetropHiLip# (Fungus-gnats). 


The species of flies belonging to this family are of medium 
or small size and are more or less mosquito-like in form. Most 
of them feed on fungi and in damp places where there is decaying 
vegetable matter. 


73. Maple Spot Gall (Sczara ocellata Osten Sacken).—Eye-like, circular, 
flat. Light yellow, with a red central dot, or entirely green or yellow. In 
numbers on the leaves of red maple (Acer rubrum). Common. 


FAMILY TRYPETID. 


Only a certain number of species belonging to this family of 
flies produce galls. The wings of many of the species are beauti- 
fully marked with spots or bands. 


74. Goldenrod Gall (Trypeta polita Loew).—Consists of a small bunch of 
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accumulated aborted leaves, 4 to }in. long. Caused by the arrest of the side 
branches. Inside, at the base, is a hollow space in which the larva lives. On 
stalk of goldenrod (Solidago altissima). Singly or in numbers. Common. 


75. Goldenrod Ball Gall (Trypeta solidaginis Fitch).—Globular, ball-like 
and about rin. in diameter. Pithy inside with a rounded cell in the center. 
On the main stalk of goldenrod. Common, 


HEMIPTERA (Bugs). 
FamiLy PsyLiip# (Jumping Plant-lice). 


The insects belonging to this family subsist entirely upon 
the juices of plants. They are comparatively small, measuring 
from + to js inch in length. Their hind legs are formed for 
jumping. 


76. Hackberry Petiole Gall (Pachypsylla venusta Osten Sacken).—Globular 
or irregularly rounded. Consists of a thin outer shell with several compart- 
ments inside. On petiole of the leaf of hackberry (Celtis occidentalis). Not 
common. 
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77. Hackberry Nodule Gall (Pachypsylla celtidis-gemma Riley).—Variable in 
size andin shape. Bud-like and looking as if formed by the agglomeration of a 
number of rounded nodules. Hard and woody, with a number of cells inside. 
On branches of hackberry (Celtis occidentalis), It is a deformation of the 
young bud. Common. 


78. Hackberry Blister Gall (Pachypsylla celtidis-vesiculum Riley).—Circu- 
lar, flat and blister-like. Convex on the under side with a small nipple in 
the middle. Green. In numbers on leaf of hackberry (Celtis occidentalis). 
Common. 


79. Wackberry Nipple Gall (Pachypsylla celtidis-mamma Riley).—Repre- 
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sented by a cup-shaped impression on the upper side of leaf and on the under 
side it is sub-cylindrical, with the apex rounded bluntly. About } in. high and 
%in. wide. On leaf of hackberry (Celtis occidentalis). Common. 


80. Hackberry Melon Gall (Pachypsylla celtidis-cucurbite Riley).—Under 
side rounded, truncated at apex and concave in the middle, with a small nipple. 
Around the top is usually an acute ridge which surrounds the concave depres- 
sion, and at the sides near the top are short ribs which are sometimes nearly 
obliterated. Represented by a cup-shaped impression on upper side of leaf. 
On under side of leaf of hackberry (Celtis occidentalis). Commons 


FamiILty ApHiIDID# (Plant-lice). 


The plant-lice are well-known insects and infest nearly all 
kinds of plants. Comparatively few produce galls. 


81. Witch Hazel Cone Gall (Hormaphis hamamelidis Fitch).—A conical 
swelling on upper side of leaf of witch hazel (Hamamelis virginiana). Very 
common. 
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82. Spiny Witch Hazel Gall (Hormaphis spinosus Shiner).—A deformation of 
the fruit bud, covered with a number of rather long spines, with a funnel-like 
exit at the base. Green in summer; brown in winter. On witch hazel (Ham- 
amelis virginiana). Common. 


“i 


83. Cock’s Comb Elm Gall (Colopha ulmicola Fitch).—Forms a cock’s 
comb, blubber-like growth on the upper side of the leaf of the elm (U/mus amert- 
cana). June. Common. 


84. Sumac Tomato Gall (Pemphigus rhois Fitch).—Smooth, rounded, 
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somewhat resembling a tomato in shape. Inside it is hollow and filled with 
lice. Yellowish green, tinged with red. On under side of leaf of smooth 
sumac (Rhus glabra) and stag-horn sumac (Rhus typhina), Common. 


85. Poplar Stem Gall (Pemphigus populicaulis Fitch).—Irregularly globu- 
lar, with a mouth-like orifice at the base on one side. On poplar at the junc- 
tion of the stem and the leaf. Common. 


hickory-nut shape. Hollow inside and filled with lice. When fully grown 
it bursts open and becomes cup-shaped. Green and leathery. On twigs and 
leaf-stalks of hickory. May and June. Very common. 


ACARINA.  (Mites.) 
FamiILy ACARIDA. 


The members of this order are minute insects closely allied 
to the spiders. They are parasitic upon animals, man and 
plants; a certain number produce galls. 


87. Wild Cherry Pouch Gall (Acarus serotine Beuten.).—Stem-like, ex- 
panding at the end into a pouch-like sack. About in. long. Hollow, with an 
exit on under side of leaf. Green or red. In numbers on leaf of wild cherry 
(Prunus serotina). Common. 
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The Collections of Carnivores, Marsupials and Small Mammals upon which 
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406 of the East Wing, fourth floor of the Museum. 


PREFATORY NOTE. 


Tue collections in the Hall of Fossil Mammals were gathered 
together under direction of Professor Henry Fairfield Osborn, Curator 
of the Department, Vice-President and Trustee of the Museum. They 
are chiefly the result of expeditions to the various Rocky Mountain 
States, where the richest localities for such specimens are found. 
These explorations, the funds for which are provided by the generos- 
ity of the Trustees of the Museum, have been systematically carried 
on since 1891. The Cope Collection of Fossil Mammals, purchased in 
1894, and various exchange collections from foreign museums, are 
also exhibited in this hall. 

Besides the general guide to the Collection of Fossil Vertebrates, 
re-issued in October, 1903, a series of special guides, each covering 
one or more important zodlogical groups, is in course of preparation. 
These treat of the evolution of each race of animals, and the various 
problems and theories that are illustrated by the specimens in the 
hall, more fully than could be done in the general guide. 

The present number treats of the Fossil Carnivores, or Flesh-eating 
Mammals, the Marsupials, or Pouched Mammals, the Rodents, In- 
sectivores, Bats and others, which may be grouped together as Small 
Mammals. This is the second special guide: the first, treating of the 
Evolution of the Horse, was published in 1902. Others shortly to 
appear are on the Titanotheres, the Elephants and the Dinosaurs. 

EDITOR. 


FOSSIL CARNIVORES, MARSUPIALS AND SMALL 
MAMMALS 


IN THE 


AMERICAN MUSEUM OF NATURAL HISTORY.: 


By W. D. MattHew, Pu.D. 


Associate Curator of Vertebrate Palaeontology. 
I. CARNIVORA. 


THE Carnivora live principally on the flesh of other animals 
and have teeth and claws adapted to such food. Most of them, 
however, eke out their proper food, in times of scarcity, or for 
mere variety, with berries, nuts, bulbs and roots or even with 
grass, and some, at certain seasons, find little else available. 
Carnivores have large canine teeth adapted for cutting or for cut- 
ting and chewing, but never for grinding. All of them have 
claws, and they use their feet in a more varied way than do 
the Herbivora, for seizing and striking as well as for running and 
jumping. They walk either upon the entire sole of the foot 
(bears) or upon the under surface of the toes (dogs, cats etc.), 
never upon the tips of the toes as do the hoofed animals 

There are three divisions: 


A, CREODONTA, OR PRIMITIVE CARNIVORA. Extinct 
land Carnivora with various primitive characters. None 
now extant. 


B, FISSIPEDIA, OR TRUE CARNIVORA. Toes separate; ter- 
restrial or amphibious; preying on land animals. Mod- 
ern beasts of prey. 


C, PINNIPEDIA, OR MARINE CARNIVORA. Web-footed, 
marine, fish-eating. Seals,and Walruses. 


Fossil land Carnivora are more numerous and varied than 
modern kinds. More than 250 fossil species have been described 
from the United States alone, while but 94 living species are 
recognized in this country. The majority of the fossil species 


‘This article forms No. 17 of the Museum series of GuIDE LEAFLETS and may 
be obtained in separate form. 
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fall into one or another of the living families and are more or 
less directly ancestral to the modern beasts of prey. The re- 
mainder belong to several extinct branches, not ancestral to any 
of the modern families, and are combined in the rather hetero- 
geneous group of Creodonta. Seals and Walruses have not been 
found fossil, except in the most recent deposits, and nothing is 
known of their evolution. 


A. CREODONTA, OR PRIMITIVE CARNIVORA. 


In all modern Carnivora one tooth in the upper and one in 
the lower jaw are enlarged and especially adapted to the cutting 
of flesh. Each consists mainly of a high strong crest, or ridge, 


FIG. 2, UPPER AND LOWER TEETH OF THE WOLF 


Shows the carnassials or flesh-cutting teeth (the fourth premolar in the upper jaw, the first true molar 
in the lower) 


and the two crests, or “blades,” work against each other like the 
blades of a pair of scissors. These teeth are called the “car- 
nassials,”’ or flesh-teeth. In all the modern Carnivora the fourth 
(last) upper premolar and the first lower true molar are the car- 
nassial teeth. The fossil species show the gradual evolution of 
this specialized tooth in the various families of Carnivores. In 
the Creodonta, on the other hand, there is either no carnassial 
tooth, or it is developed from other teeth of the series,—in one 
group the first upper and second lower true molars, in another 
the second upper and third lower molars. (Compare Figures 2, 


3, 4and 5.) 


FIG. 3, UPPER AND LOWER TEETH OF THE LION 


Shows the carnassials corresponding to those in the Wolf 


FIG. 4. UPPER AND LOWER TEETH OF HYZNODON 
Shows the carnassial teeth (second upper and third lower molar) 


FIG 5. UPPER AND LOWER TEETH OF OXYANA 
Shows the carnassial teeth (first upper and second lower molar) 
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Another characteristic of all modern Carnivora is the union 
of two bones of the wrist, the scaphoid and lunar, which are dis- 
tinct in most other animals. This gives additional strength to 
the thumb side of the very flexible wrist. In the Creodonts, 
these two bones were separate, and it is probable that they were 
separate in the earliest ancestors of the true Carnivores. Many 


FIG. 6. FORE-FOOT OF THE WOLF FIG. 7. FORE-FOOT OF HYAZZENODON 
Shows the compact, slender foot, and the Shows the shorter and less compact foot, and the 
scaphoid and lunar bones of the wrist separate scaphoid, centrale and lunar bones in the 


united (sc- Zw) as in all true Carnivora wrist (sca, ce, vn) asin all Creodonta 


Creodonts also preserve a small extra bone, the ‘‘centrale,”’ which 
is found now only in monkeys and in certain Insectivora and 
other small mammals. This bone seems to have been generally 
present in the ancient mammals. 

The most ancient Creodonts are of especial interest to stu- 
dents, because they are thought to represent more nearly than 
any other fossils known, the central stock from which most mod- 
ern mammals have descended. They appear already numerous 
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and varied, at the dawn of the Age of Mammals, and the different 
kinds become more and more specialized throughout the Eocene 
epoch. Meanwhile the true Carnivores appear in increasing 
numbers and gradually crowd out the Creodonts until the last of 
them has disappeared by the end of the Oligocene epoch. In 
their evolution the different Creodont groups specialized on much 
the same lines of development as those the true Carnivores took 


Qualernary,or 
Age of Man 
U per ene 


Tertiary, or Age of Mammals 


Eocene 


KX LY type 
Diagram showing how the true Carnivora crowded out the 


Crodonta or Primitive Carnivora during the Tertiary Period. 
NWS Creodonta. ZZ True Carnivora. 


FIG, 8 


afterwards. They were more or less wolf-like, weasel-like, cat- 
like or bear-like, according to the nature of their food and the 
manner of attacking their prey. 

Fossil remains of flesh-eating animals are by no means as 
common as those of Herbivora, and the remains of Creodonts are 
especially rare, and mostly fragmentary. The great majority 
have been found in the Eocene fossil fields of the Western United 
States. This Museum is peculiarly rich in these rare and inter- 
esting fossils. Out of the 113 American species it possesses 
all the known specimens of 50 and the types or other good 
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specimens of 48 others (including three complete mounted 
skeletons), while only 15 species are not represented. 


FIG, 9. UPPER AND LOWER TEETH OF TRICENTES 


Represents the most primitive type of teeth of the Carnivora, with no specialized carnassials. Natural size 


OXYCLANID. 


Types: Chriacus, Tricentes, Deltatherium. Upper and lower jaws. 

Small primitive animals with unspecialized teeth resembling those 
of lemurs. Only fragmentary specimens have been found, and but 
little is known about them. They are the most ancient group of the 
Creodonts and appear to have been nearest to the central stock from 
which the other Creodonts and Carnivores are descended. They are 
found only in the Basal Eocene. 


ARCTOCYONID. 


Types: Arctocyon, skull (cast); Clenodon, jaws and feet; Anacodon, 
jaws. 

Bear-like omnivorous Creodonts with sharp canine teeth and the 
crowns of the molars flattened and wrinkled on the surface. The 
animal walked on the entire sole of the foot, and had large sharp 
claws like the modern bears. As in all these ancient mammals the 
brain was very small, as can be seen in the skull of Arctacyon. 


PALAONICTIDA. 


Pale@onictis, front of skull and jaws. 

This rare and primitive group of Creodonts is thought by 
some authors to be the remote ancestor of the Cat family. It 
is found only in the Lower Eocene. 
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OXY ANID. 


Types: Oxyena and Patriojfelis, skeletons. 

Somewhat resembling the larger Mustelines, such as the Otter and 
the Wolverine, with short heavy jaws adapted to seize and hold 
their prey, with long body and with short powerful limbs adapted 
for leaping, climbing or swimming, but not for swift running. The 
tail was extraordinarily long, and was larger than in any of the mod- 
ern Carnivora. The teeth were adapted for flesh-eating, the first 
upper and second lower molar being enlarged and specialized for 
cutting the flesh. (See Fig. 5.) 


Oxyena, from the Lower Eocene, was about as large as a 
Wolverine. The head is disproportionately large, and the tail 
as long as the entire body and head. The brain-case is very 
small, and the space for jaw-muscles very large, the whole organ- 
ization much inferior to that of modern flesh-eaters. Powerful 
and savage it no doubt was, but far from having the keen intel- 
ligence, speed and endurance of the Carnivora of to-day. 

The mounted skeleton of this rare animal is due to a fortunate 
accident. In the Cope Collection there was an incomplete and 
fragmentary skeleton collected in 1881 in Northern Wyoming 
by Dr. J. L. Wortman. In 1891 Dr. Wortman, while collecting 
for this Museum in the same region, discovered another frag- 
mentary skeleton, also incomplete. After the purchase of the 
Cope Collection by the Museum, these two specimens were com- 
pared and found to be parts of the same individual, together 
constituting a nearly complete skeleton, which has been mounted 
and placed on exhibition, with the missing parts restored in 
tinted plaster. 


In Oxyvena the last upper molar has disappeared, and the second 
possesses a large shearing blade placed transversely to that of the 
first molar. In Patriofelis of the Middle Eocene the second molar 
has become very small, and all the flesh-cutting is done by the first 
molar, shearing against the second lower molar. The teeth are there- 
fore a stage farther advanced in specialization. 


The Patriofelis skeleton is composed of two individuals of the 
same species which were found at the same horizon and locality. 
The animal was about as large as a jaguar, and massively pro- 
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portioned, with short heavy limbs and broad blunt-clawed feet. — 
It has been thought that Patriofelis was of aquatic habits, and 
more or less nearly ancestral to the Seals; but it was more prob- 
ably terrestrial, as its teeth indicate adaptation to flesh food, not 
to fish eating. The limbs and face most nearly resemble those 
of the short-legged Mustelines, otter, mink etc., among modern 
animals, and some of these are aquatic or semi-aquatic; but 
this resemblance may be merely because in both animals the 
limbs are short and heavy. 


Hy 2NODONTIDA. 


Types: Sinopa, skull and other parts; Hyenodon, skeleton and 
skulls. 


Two groups of animals are included in this family, one repre- 
sented by Sznopa, small long-bodied weasel-like animals with 
teeth little specialized, suggesting those of the Opossum, the 
other by Hye@nodon, which was larger, proportioned more like 
the Tasmanian Wolf, with teeth highly specialized for flesh-cut- 
ting. The first group was probably arboreal, the second terres- 
trial in habit. 


In Sinopa, which was characteristic of the Eocene, the crowns of 
the molars are triangular and each has a longitudinal shearing edge in 
front and one transverse. In Hyenodon of the Oligocene the trans- 
verse shear has disappeared completely, the longitudinal shear is con- 
centrated especially on the third lower and second upper molar, 
the third upper molar has disappeared, and the teeth are as highly 
specialized for flesh-cutting as those of the living Cats. (See Fig. 3.) 

Hyenodon lived during the Oligocene epoch and was the last sur- 
yivor of the Creodonts. In proportions it singularly resembles the 
Thylacine, or Tasmanian Wolf, of the rough bush-land of Tasmania. 
The head is of very large size, with long jaws and large teeth, adapted 
to snapping rather than seizing and holding on to the prey. The 
feet had large, rather blunt claws, not retractile, and the animal 
appears to have walked on the toes, like the dogs and cats, not rest- 
ing the sole on the ground as do the bears. (See Fig. 6.) A finely 
preserved skeleton and several skulls from the Big Badlands of South 
Dakota are mounted in the collection. The largest skull is nearly a 
foot long. 
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FOSSIL CARNIVORA 17 
MESONYCHID. 
Type: Mesonyx, skull etc, Wall-case No. 6. 


These animals had the limbs and feet specialized for swift 
running, and the feet tipped with flat hoof-like claws. The teeth 
are quite peculiar, they have no shearing edges, and the crown 
is composed of three rather high blunt-topped conical cusps. In 


FIG. 12. SKULL OF MESONYX 


Upper Eocene of Utah. After Osborn 


the upper jaw these are in a triangle, one cusp inside, two out- 
side; in the lower jaw they are in series, the central one being 
much the highest. 

The Mesonychide are found in all the Eocene strata from the 
oldest to the youngest, and show a series illustrating the gradual 
evolution of their peculiar type of tooth. The massive blunt- 
cusped teeth, generally very much worn, suggest that they were 
used for crushing bones or other hard food, and that the animal 
fed upon carrion, like the modern hyzena. (See Fig. 1.) 
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B. FISSIPEDIA, OR TRUE CARNIVORA. 


There are seven ' families of living Carnivora, four of which 
are cosmopolitan, being found in all the continents except Aus- 
tralia, while one (the Raccoons) is peculiar to America, and two 
(the Civets and the Hyzenas) are peculiar to the Old World. 
The families are: 


1. Ursip&, or Bears (Black Bear, Grizzly, Polar Bear etc.). 

2. PROCYONID4, or Raccoons (Raccoon and some rarer 
animals). 

3. Canip&, or Dogs (Wolves, Foxes, Jackals). 


4. VIVERRID&, or Civets (Civet, Mongoose etc.). 

5. Mustre.ip&, or Mustelines (Weasel, Otter, Badger, Skunk 
SUe..)). 

6. FELip#, or Cats (Lion, Tiger, Leopard, Puma, Lynx 
BUCS) )c 

7. Hynip&, or Hyezenas. 


The predaceous animals of Australia and the islands near to 
it are all Marsupials, or Pouched Mammals, except a wild Dog 
which was probably introduced by man. The range of the fam- 
ilies of true Carnivora in former geological epochs was the same 
as now, except that South America had no true Carnivores until 
the Pliocene epoch, their place being taken by carnivorous 
Marsupials related to those which still inhabit Australia. In 
general the fossil true Carnivores are placed without difficulty 
in one or another of the families still surviving; but the earliest 
known ancestors of all these families were so much alike that it 
is hardly possible to say in which family they should be placed, 
and they are conveniently grouped together under the name of 
VIVERRAVID&, or Ancient Civets, as the Civets among all the 
modern Carnivores are least altered from the primitive stock. 
As time went on these primitive Carnivora became more clearly 
differentiated, so that in the Miocene epoch all the modern 
families are easily distinguishable. (See Fig. 8.) 


t Besides these seven families there are a few rare and peculiar Carnivora 
which are placed in families by themselves, but these are of no geological im- 
portance and need not be considered here. 
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UrsID4, OR BEARS. 


The Ursidez, or Bears, are the largest living Carnivora, and 
are not exceeded in size by any one of the extinct forms. They 
are less strictly carnivorous than most of the others, since they 
live in large part upon berries, nuts, roots and other vegetable 
food. The Polar Bear is an exception, feeding entirely upon 
animal food, fish and seals. Skulls of two extinct bears are shown 
in the collection, the Californian and European Cave-Bears. 


FIG. 13. TOP VIEW OF SKULL OF PHLAOCYON 
A link between raccoons and primitive dogs. Lower Miocene of Colorado. Natural size 


These get their name from the fact that their remains are chiefly 
found in caves, where they hibernated, probably, during the 
cold season, as do modern bears. 


PROCYONID2, OR RACCOONS. 


The Procyonide are found only in North and South America, 
with the exception of the Panda of India, which is doubtfully 
referred to this family. Fossil raccoons very much like the 
living species are found in the Pleistocene strata of various parts 
of the United States, and in cave deposits. In the Oligocene 
and Miocene epochs lived two more primitive genera which 
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illustrate the evolution of these animals from the primitive 
civet-like Carnivora of the Eocene epoch. The Miocene stage, 
Leptarctus, is very little known; only a lower jaw and an upper 
tooth have been found. Of the Oligocene stage, Phlaocyon, a 
nearly complete skeleton was found in 1898, of which the skull, 
jaws, limbs and feet are on exhibition. This unique specimen is 
one of the best preserved fossil Carnivores in the collection. It 
is intermediate between the civet-like ancestors of the dogs 
(Daphenus and Cynodictis) and the modern raccoons. The 


FiG. 14. UNDER SIDE OF SKULL OF PHLAOCYON 


A link between raccoons and primitive dogs. Lower Miocene of Colorado. Natural size 


shape of the skull is raccoon-like, but the number of teeth is the 
same as in the dogs, while their form is intermediate between 
the two types. The limbs and feet are also intermediate. It 
is probable, therefore, that the Dogs and Raccoons are derived 
from a common ancestral stock. Specimens found in Europe in- 
dicate that the Bears are likewise derived from this common 
stock, and that the three families have diverged, the Dogs becom- 
ing terrestrial flesh-eaters, living largely in open country, the 
Bears omnivorous and living in the woods, the Raccoons omniv- 
orous and arboreal. 
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CANIDA, oR DoGs. 


The living species of Canidze—Wolves, Coyotes, Foxes—are 
found only in the most recent deposits (Pleistocene). A great 
variety of extinct species is known, some of which are the ances- 
tors of modern forms, while others belong to side branches which 
have not survived. Most remarkable of these side branches were 
the Amphicyons or Bear-like Dogs, some of which were of huge 
size, equalling the modern Polar Bear—see skull and backbone 
of Dinocyon in wall-case No. 8. A large series of skulls of vari- 


FIG. 15. SKULL OF DINOCYON 
A gigantic extinct dog from the Upper Miocene of Texas. One-fourth natural size 


ous extinct Dogs of the Oligocene and Miocene epochs is shown 
in the table-case. These indicate the evolution of the modern 
species from animals much more like the Civets in proportions 
and in the character of their teeth. It has been possible to trace 
out the probable direct lineage of at least two of the modern 
dogs, the Dhole of India, and certain South American foxes, 
through these North American fossil species. Other fossil species 
belong to races of Canids now extinct. 

The increase in brain capacity from ancient to modern ani- 
mals is well shown in this series of skulls. All ancient Dogs had 
small brains of inferior organization tc their modern descendants. 
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VIVERRAVIDZ. 


Type: Viverravus, skull etc. Table-case. 

The Viverravide resemble the modern Civets more nearly than 
any other modern Carnivora. They differ from them in fact in vari- 
ous primitive characters not very noticeable. The brain-case is much 
smaller in proportion; the scaphoid and lunar bones are sometimes 
not united; but the form and number of the teeth and proportions 
of the body were not different from those of modern Civets, except 
that the skull was larger and the limbs were shorter. They were 
probably the ancestors of the modern Carnivora, except the Cat 
family. (See Fig 8.) 


VIVERRID2, OR CIVETS. 


A few specimens of fossil Civets from Europe are shown in the 
collection. They are not found fossil in America, but it is probable | 
that they are descended, without much change in character, from the 
Viverravide shown in the opposite side of the same table-case. 


MUSTELID2. OR MUSTELINES. 
Types: Bunelurus, Plesictis, Mustela, Conepatus, skulls. 


The Mustelines are mostly small or of medium size, savage 
and blood-thirsty, solitary and forest-loving or aquatic. The 
Otters are aquatic and live mainly on fish; the Badgers are bur- 
rowing animals, and live mainly on burrowing rodents etc.; the 
Martens, Ferrets and Skunks are arboreal and terrestrial. 

These different kinds of Mustelines seem to have separated 
as early as the Oligocene epoch, for even then we find Martens, 
Skunks and Otters distinguishable. But they were much more 
alike then than now, and all of them have many characters link- 
ing them with the Civets, indicating that the two families had a 
common origin. Compare the difference in teeth between Bune- 
lurus and Potamotherium with the difference between their modern 
descendants the Marten and the Otter; also compare the Bune- 
lurus teeth and skull with those of a civet. Note also the com- 
paratively small brains of the Oligocene Mustelines as Bunelurus 
and Plesictis. Their Miocene descendants (e. g., Mustela ogygia 
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skull) had larger brain capacity, and the modern forms still larger 
and better-developed brains. This indicates that slow but steady 


FIG. 16. SKULL OF THE PRIMITIVE MUSTELINE BUNAELURUS 


Oligocene of Colorado. Three-halves natural size. Viewed from the under side to show the teeth 


increase in intelligence which has occurred in almost all the lines 
of evolution among quadrupeds. Superiority of brain 1s the 
final test by which, in the long run, the persistence of a race 1s decided. 


FIG. 17. SKULL OF MUSTELA OGYGIA 


An extinct species of marten, from the Middle Miocene of Colorado. Side view, natural size 


FELIDA, OR Cats. 
(Sabre-Tooth Tigers) 
Types: the mounted skeletons of Smilodon and Hoplophoneus, 


skeleton of Dinictis in block, skulls of Hoplophoneus, Dinictis, Arche- 
lurus. 
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Almost all the fossil Cats belong to a division now extinct, 
in which the upper canine teeth were enlarged into great curving, 
flattened, sharp-edged tusks, sometimes seven inches long. 

Smilodon of the Pleistocene epoch was as large as a polar 
bear, and exceedingly muscular, especially in the great massive 
fore-limbs. The claws in the mounted skeleton (upright case) 
are larger than the largest lion claws. One of the great tusks 
is complete, the other was broken off during the lifetime of the 


F.G. 18. THE GREAT SARBE-TOOTH TIGER, SMILODON 
Pleistocene of South America. Restoration by Wolff. Courtesy of Dr. Elliott 


animal, for the stump shows evidence of considerable wear after 
it was broken. -This skeleton was found near Buenos Aires in 
Argentina along with the remains of gigantic ground-sloths 
(Megatherium) and tortoise-armadillos (Glyptodon) which may 
well have been the prey of this most terrible of all the Carnivora. 
But the Smilodons ranged all over the New World, and like the 
nearly allied Macherodus, which was distributed over all the 
northern continents, were contemporaries of primitive man. 
Whether our paleolithic ancestors ventured to contend with this 
gigantic foe, we do not know, but the structure of its skeleton 
indicates that, although more powerful than the lion and the 
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tiger, it was not nearly so active and intelligent, and that it was 
fitted to prey upon the slow-moving giant pachyderms of the 
Quaternary rather than upon active, alert and intelligent ani- 
mals, least of all perhaps upon man. In the extinction of the 
Sabre-Tooth Tiger we may rather regret the passing away of a 
singular and magnificent type of the beasts of prey than rejoice 
over the disappearance of a dangerous enemy to the human race. 

The ancestral Sabre-Tooth Tigers of the older geological 
epochs were smaller and less specialized. The skeleton of Hop- 


FIG. 19. SKULL AND LOWER JAW OF DINICTIS 
Primitive Sabre-Tooth Tiger from the Oligocene of Colorado. One-half natural size 


lophoneus illustrates their general character and size. This is 
the most perfect specimen in the collection, every bone being 
present, and all, with a few unimportant exceptions, complete 
and perfectly preserved. Hoplophoneus was proportioned some- 
what like a leopard, but with shorter smaller limbs and very 
short spreading feet. Dznictis had longer limbs, but the teeth 
were less specialized. Archelurus and Nimravus were more primi- 
tive types, linking the Sabre-Tooth with the ancestors of the 
true Cats. 

Habits of the Sabre-Tooth Tigers. The modern great Cats kill 
their prey usually by biting it in the neck so as to break the spinal 
column. They pursue as a rule the long-necked, thin-skinned 
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ruminants, which are the most abundant herbivores of to-day, 
seldom molesting the short-necked, thick-skinned pachyderms 
such as the rhinoceros and the elephant. The Sabre - Tooth 
appears to have used his great canine fangs in a quite different 
method of attack; the whole structure of the animal indicates 
that he struck them forcibly into the side of his prey, the mouth 
gaping wide meanwhile, and then presumably withdrew them 
with a ripping, tearing stroke, leaving a great gash whereby a 


FIG. 20. THE HEAD OF SMILODON. OUTLINE RESTORATION 
To show the widely gaping jaw. By Chas. R. Knight 


large animal would soon bleed to death. By this method he 
would be peculiarly fitted to attack the great pachyderms, with 
which his exceptional muscular strength especially fitted him to 
cope while his lack of speed and agility would render him much 
less dangerous to the swift-footed ruminants and horses of the 
time. We may infer therefore that, while the true Cats were 
evolved to prey upon the larger swift running quadrupeds and 
developed speed and agility to catch their prey, the Sabre-Tooth 
was evolved to prey upon the powerful and massive contingent 
of the Herbivora, and developed enormous muscular strength 
and peculiar weapons of attack to cope with these animals. 

The true Cats are not common as fossils, and our collections 
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contain only a few fragmentary specimens. They can be traced 
back as far as the Oligocene epoch, without any great change in 
character, but their earlier history is a blank. It appears prob- 
able that they are derived along with the Sabre-Tooth Tigers 
from some undiscovered group of Creodonts more nearly related 
to Paleonictis than to any other known fossil type. 


HYA4NID&, oR Hy4Nas. 


Fossil Hyzenas are common in the cave deposits of the Old World, 
but none have been found in this country. In the older formations 
of Europe there has been found a series of extinct forms which appear 
to connect the Hyenas with primitive Civets (/ctitherium, Palhyena). 
These are not represented in our collections. 


C. PINNIPEDIA, OR SEALS. 


This group of Carnivora is exclusively adapted to marine 
life. They are found fossil in sediments of marine origin, but 
are very rare, and nothing is known of their evolution. They 
are almost unrepresented in our collections. An incomplete 
skull of an extinct species of Walrus found near Atlantic City, 
N. J., shows that the range of this animal formerly extended 
much farther south than now. 


II. CHIROPTERA, OR BATS. 


The Bats are the only mammals capable of true flight, al- 
though there are certain kinds of squirrels, marsupials and the 
so-called “flying lemurs,’”’ which can extend portions of the skin 
into a sort of parachute to assist them in taking long leaps from 
bough to bough. The wings of Bats are chiefly an extension of 
the skin membrane between the fingers, which are greatly elon- 
gated; those of birds on the contrary are chiefly composed of 
feathers which grow from the whole length of the arm and hand, 
although mainly from the second digit of the hand. 


Fossil remains of Bats are exceedingly rare except in cave deposits, 
and do not teach us much about the evolution of this singular group 
of mammals. They resemble the Insectivora more than any other 
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order in teeth and skull, but we know practically nothing of when or 
how the great wing-membranes were developed, except that they 
must have been of very ancient origin, for in the Oligocene epoch this 
feature was as fully formed as now. A few fragmentary jaws and 
wing bones are shown in the collection. 


Ill. INSECTIVORA. 
Hedgehogs, Moles, Shrews etc. Table-case. 


Small mammals of rather inferior organization with claws on the 
toes five digits on each foot, simple teeth with sharp cusps on the 
crowns and no gnawing teeth. 


The Insectivora are an order of animals defeated and dis- 
appearing in the struggle for existence, owing to the superior 
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FIG. 21. SKULL OF THE HEDGEHOG. 


A surviving type of the insectivora. Natural size 


intelligence or better adaptation of their competitors. To escape 
utter destruction they have been forced into one or another 
peculiar mode of existence or method of defense, or have been 
driven to take refuge in the remoter corners of continents or in 
oceanic islands, where competition is less severe. The Hedge- 
hogs have survived by virtue of their stout and efficient prickly 
coat, which deters almost any carnivorous animal from meddling 
with them. The Moles have taken refuge in the earth, where 
their rivals are few, and they are out of reach of most enemies. 
The Shrews are partly protected by their unpleasant odor, partly 
by their small size, nocturnal habits and burrowing or otherwise 
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concealing themselves. The other Insectivora are inhabitants of 
the larger tropical islands—Cuba, Madagascar and some East 
Indian islands—or of South Africa, but have disappeared from 
the great northern continents, Europe, Asia and North America, 
where the struggle for existence has been most severe and where 
all the higher types of mammals have been evolved. 

The Insectivora are a very ancient order of mammals, and in 
past geological periods they were of more importance than now; 
in fact they have been considered by many scientists as represent- 
ing more nearly than any other living order the primitive central 
group from which all other mammals have descended. Through 
the ““Age of Mammals’’ they progressed less than most other 
orders and several families of them became extinct during that 
time, while the Moles and Shrews diverged from nearly similar 
habits to their present peculiarities, and the Hedgehogs, prob- 
ably, acquired their coat of spines. 


FIG. 22. ICTOPS ACUTIDENS 


Upper and lower teeth, showing the “ tritubercular”’ molars. Oligocene Epoch, Montana. 
‘Twice natural size 


LEPTICTIDZ, OR PRimiITIVE HEDGEHOGS. Extinct. 


Tritubercular molar teeth. Two incisors in upper dentition. Pre- 
molars unreduced, the last one molariform. Tibia and fibula fused, 
ulna and radius separate. Size and proportions like the modern 
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Hedgehog, skull long and pointed. Eocene and Oligocene epochs, 
North America. 


A series of skulls of these little animals is shown in the table 
case. They differ from the true Hedgehogs in many archaic 
characters and there is no reason to suppose that they wore a 
prickly coat. The “tritubercular’’ teeth are a primitive charac- 
teristic. 

ERINACEID2, OR HEpGEHOGs. Living. 


Quadritubercular molar teeth. Three incisors in upper dentition. 
Premolars often small, sometimes reduced in number, the last one 
molariform. Tibia and fibula united, ulna and radius separate. Skull 
rather short in the Hedgehog, long and pointed in certain allied East 
Indian animals. Oligocene to Recent epochs, Europe and America. 


Part of the skull of a true Hedgehog of an extinct genus, 
Proterix, from the Oligocene of South Dakota, is shown in the 
table case, besides jaws of the Miocene genus Galerix from Europe. 


TUPAJID2, OR TREE-SHREWS. 


Living. Borneo. 


MACROSCELID&, OR JUMPING-SHREWS. 
Living. Africa. 
SORICIDZ, OR SHREWS. 
Living. Europe, Asia, northern Africa and North America. 


Incisors and premolars reduced in number, the incisors forming 
a pair of sharp-pointed pincers, molars quadritubercular. No zygo- 
matic arch. Oligocene to Recent. Europe and North America. 


More than half of the species of living Insectivora come under 
this family, but all are of small size, mostly nocturnal, hiding in | 
burrows or beneath leaves or roots during the day. They feed on 
insects, for which purpose the pincer-like incisors and the sharp 
little cusps of the molar teeth are well adapted. Fossil Shrews 
are found in the Oligocene and later formations of both Europe 
and North America, but only fragmentary remains have been 
discovered. A few are on exhibition. 
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TALPID2, OR MOLES. 


Living. Europe, Asia, northern Africa and North America. 
Eocene to Recent in Europe and North America. 


Completely subterranean; fossorial or burrowing. Incisors not 
pincer-like. A zygomatic arch present. Fore-limb very short and 
powerful, specialized for digging. 


A small skull of a primitive Mole, Proscalops, from the Mio- 
cene of Colorado is on exhibition. It is Shrew-like in several 
respects, showing an approach between the now distinct families 
of Moles and Shrews. Other fragmentary remains of Moles are 
shown. 

POTAMOGALID. 


Living. Madagascar and West Africa. Aquatic animals with 
long eel-like tails. 
SOLENODONTID&. 


Living. Cuba and Hayti. 
CENTETID. 


Living. Madagascar. 
Fossil species supposed to be related to these animals are 
found in the Eocene (Centetodon) and Lower Oligocene (Wicrop- 
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FIG. 23. MICROPTERNODUS BOREALIS 
A small and primitive extinct insectivore. Lower jaw, inner and outer view, twice natural size. 
Oligocene Epoch, Montana 


ternodus) of North America. This and the following family are 
more primitive than any other mammalia in the construction of 
their teeth. 
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CHRYSOCHLORID®. 


Living. South Africa. 

These are known as Cape Golden Moles and take the place 
of the true Moles in South Africa. A fossil species has been 
found in the Miocene of Patagonia, indicating that they formerly 
inhabited both southern continents. 


ADAPISORICID. 

Extinct. Lower Eocene. France. Imperfectly known. 
DIMYLID2. 

Extinct. Lower Miocene. Europe. 


Only two molars in upper and lower jaw, the second quite small 
Premolars reduced, no canine. Jaws are exhibited in the table-case. 


IV. RODENTIA, OR GNAWERS. 
Mice, Squirrels, Beavers, Hares, Porcupines etc. 
Small mammals with claws on the toes, five digits on each foot, 


the teeth reduced in number, a pair of upper and lower incisors special- 
ized for gnawing. The gnawing teeth grow continually from per- 


FIG. 24. SKULL OF THE RAT 
The most familiar type of the rodentia. Natural size 


sistent pulps, during the lifetime of the animal. They have enamel 
only on the anterior surface and wear to a chisel-like edge which is 
continually renewed by the more rapid wear of the dentine 
behind the enamel. 


The Rodents are the most numerous group of mammals, but 
they are almost allsmall. There are probably now more different 
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species of rodents than of all the other mammals put together, 
and they are found in all sorts of places; some are terrestrial, 
others arboreal, others fossorial or subterranean, others am- 
phibious. They live chiefly on vegetable food, such as grasses, 
fruit and nuts. 

During the Tertiary period Rodents were probably equally 
numerous; but their remains are so small that they are apt to 
escape the attention of collectors. Even so they are among the 
most common of fossil mammals. Most of them belong to 
families still living. 


Murip#. Rats, Mice, Muskrats, Meadow-mice etc. 


This is the largest group of the Rodents; there are more than 
170 recognized species in North America alone. Several species 
have been found rather abundant in the American Badland 
formations. In the White River beds, Eumys, allied to the 
White-footed Mouse, is common; Paciculus, allied to the Wood- 
Rat, is found in the John Day beds; Muskrats and Meadow-mice 
occur in the Pleistocene. 


Gromy1pD&. Pocket Gophers. 


Found only in North America. Fossil Pocket Gophers occur 
in the John Day and later formations in the Western States. 


HETEROMYIDA. Pocket Mice. 


Found only in North America. Fossil Pocket Mice are 
rather common in the White River and John Day formations. 


SciluRID#. Squirrels, Prairie Dogs, Woodchucks etc. 


Fossil Squirrels, not easily distinguishable from the modern 
forms, are found in the Oligocene and later formations of the 
United States. Prairie-Dogs occur in the Pleistocene. 


HAPLODONTIID2, OR SEWELLELS. Oligocene to Recent. 


The Sewellel, or Mountain Beaver, is a peculiar little burrow- 
ing Rodent found only in the western Coast Region of North 
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America. A tiny fossil Rodent, MWeniscomys of the Oligocene 
epoch, is thought to be ancestral to it. 


FIG. 25 THE HORNED RODENT, CERATOGAULUS 
Skull and lower jaw. Middle Miocene of Colorado, Natural size 


MyYLAGAULID®. Extinct. Miocene. 


Curious little Rodents with digging claws on the fore-feet, very 
wide short head and peculiar teeth. One skull in the case, the 
Ceratogaulus, or Horned Rodent, shows. a large boss indicating a 
horn on the nose, which gives it an odd likeness to a rhinoceros 
skull. They are very rare fossils, found only in North America. 


CasTorip&. Beavers. Oligocene to Recent. 


Fossil Beavers of small size have been found in the Tertiary 
beds of both America and Europe and several skulls are shown 
in the collection. In the Quaternary beds are found remains of 
Beavers scarcely to be distinguished from the living species. 
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Extinct. Eocene and Oligocene. 

These were Rodents with teeth more or less like Squirrels, 
but with skulls more lke those of Porcupines and Beavers. 
They are more ancient than any living rodent families, for they 
were common in the Lower and Middle Eocene, while no other 
rodents appear until the Upper Eocene. Several skulls and parts 
of skeletons of [schyromys, Paramys etc. are on exhibition. 


CASTOROIDIDA. 


Extinct. Pleistocene. 

Intermediate between beavers and hystricomorphs, but of 
very large size. Castor oluoensis equalled a black bear in size. 
A skull and jaw of this rare animal are shown in wall case No. 
8. Its remains are usually found in bogs, along with those of 
the mastodon. 


SoutH AMERICAN RODENTS. 


All the extinct and most of the living Rodents of South Amer- 
ica belong to a division more nearly related to the porcupine 
than to anything else. Some of the living ones, as the Paca and 
Capybara are of quite large size. 

A series of skulls and jaws of extinct rodents from the Miocene 
of South America is exhibited in the table-case. 

There are certain extinct European Rodent families which are 
thought to be more nearly related to the South American Rodents 
than to any others, and the remains of several of these forms are 
exhibited in the case for comparison beside them. 


LEPORID2. HARES AND RABBITS. 


In the White River Badlands remains of fossil Hares are very 
abundant. They are more primitive than the modern species in 
the construction of the teeth, and are placed in the genus Pale- 
olagus (‘‘Ancient Hare’’). In the later formations of America 
the rabbits belong to the modern genus Lepus. 
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Lacomy1p&. Picas, or Tailless Hares. 


These are little animals looking like small Rabbits, but have 
fewer teeth. They are found in high mountain regions in the 
Old World and likewise in western North America. They have 
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FIG. 26. SKULL OF PALZOLAGUS 
An ancestor of the hares. Oligocene of Colorado. Natural size 


been found fossil in Europe, but in America occur only in the 
latest geological epoch; in the Old World they seem to have 
taken the place of the true Hares, which were limited to the New 
World until the end of the Tertiary period. 


V. MARSUPIALIA. 


All the living marsupials are inhabitants of Australia and the 
adjacent islands, except the Opossums and a rare genus of Rat- 


FIG, 27. SKULL OF THE OPOSSUM 
Shows the peculiar dentition of the marsupials. Half natural size 


Kangaroos from South America. In Australasia they take the 
place of the mammals of the other continents, none of which occurs 
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there.t Fossil marsupials related to the existing ones of the 
same region are found in Australia; one gigantic extinct Wom- 
bat, Diprotodon, is shown in case 6. In South America in the 
Miocene strata are found remains of various carnivorous mar- 
supials and also of Rat-Kangaroos; a skull and other materials 
are shown in the collection. In the Eocene and Oligocene of 
Europe and North America, are found small jaws scarcely to be 
separated from those of the Opossum except by size. The 
primitive trituberculates of the Cretaceous period, in the table- 
case, may also have been marsupials. 


VI. MULTITUBERCULATES. 


This ancient group of mammals lived during the Age of Rep- 
tiles, and became extinct at the beginning of the Age of Mam- 
mals. Only jaws, teeth and other fragmentary remains have 
been found, and it is quite uncertain whether the group is re- 
lated to the Marsupials or to the Monotremes (Ornithorhynchus 
etc.). Some resemble the Marsupial Rat-Kangaroos, others 
mimic the Rodents in form. The largest and best known is 
Polymastodon of the basal Eocene; the oldest shown in the case 
is the tiny Ctenacodon of the Jurassic period. Chirox and Ptilodus 
of the Cretaceous and basal Eocene are most like the Rat- 
Kangaroos. 


VII. MESOZOIC TRITUBERCULATES. 


A number of very small and fragmentary jaws and teeth of 
Trituberculates from strata of the Jurassic and Cretaceous periods 
of the Age of Reptiles are exhibited here. They are interesting 
because they are the most ancient of mammals and show the 
method of their evolution from reptilian ancestors. Some are 
thought to be related to the Marsupials, others more nearly to 
the Insectivores, but until more perfect specimens are found, 
little can really be stated with certainty about them. Enlarged 
models of three of these specimens are shown in the case, besides 
casts and original specimens of many more. 


t The only exceptions are the dingo, or wild dog, which was probably intro- 
duced by man and a few small rodents and bats. 
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The Dromatherium and Muicroconodon casts and models rep- 
resent two little jaws which are the oldest mammals known. 
They were found in the Triassic coal-beds of North Carolina, 
and have a type of teeth intermediate between the primitive 
three-cusped form of mammals and the simple one-cusped tooth 
of Reptiles. 


THE ORIGIN OF MAMMALS. 


The several groups of small and mostly primitive mammals 
which we have gone over in this guide-leaflet furnish a great 
deal of evidence, direct and indirect, as to the characters and 
appearance of the ancestral group or groups from which all 
mammals are supposed to be descended. 

The most ancient mammals, the Multituberculates and Meso- 
zoic Trituberculates of the Age of Reptiles, are known only from 
rare and very fragmentary remains and many more or less con- 
tradictory hypotheses have been advocated as to the relations 
of these little known groups to the Tertiary mammals which 
succeeded them and to the lower vertebrates (reptiles and am- 
phibians) which preceded them in geological history. The con- 
sensus of present opinion is that mammals in general evolved 
from an unknown stock of reptiles most nearly related to the 
Theriodontia ! which flourished at the end of the Palaeozoic era; 
that they soon split into two branches, one of which (Mono- 
tremes) survives without very great change in the egg-laying 
mammals of Australia. The other more progressive branch 
again split, one division giving rise to the Marsupials, the other 
to the Placentals, the latter including all the remaining groups 
of mammals. The Multituberculates represent a side branch, 
but whether of Marsupials or of Monotremes is uncertain. The 
Trituberculates of the Mesozoic era were more nearly in the 
direct line; some appear to be in the Marsupial branch, others 
more doubtfully in the Placental branch. But all these con- 
clusions are largely hypothetical. 

When we come to the Tertiary mammals, we can speak much 
more certainly, as these are far more completely known. All the 
modern races of mammals, as we trace them back towards their 


1 Exhibited in the Hall of Fossil Reptiles, south side. 
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beginnings, approximate more and more towards a central type 
which is most nearly represented among known fossils by the 
earliest Creodonta (Oxyclenidz) of the dawn of the Tertiary. 
The Insectivora and Rodentia are also groups of mammals which 
in most respects have not departed very far from this primitive 
type. Its general characters are, (1) Small size; (2) Small brain 
of low organization; (3) Forty-four teeth of simple construction, 
with sharp cusps, the molars, premolars, canines and incisors of 
different form, the molars having the “‘tritubercular’’ pattern ; 
(4) Limbs and neck flexible and of moderate length, tail very 
long and powerful, probably prehensile; (5) Feet with five digits 
on each foot, claws on the toes, the thumb more or less opposable. 

These characters appear to indicate an arboreal mode of life 
rather than any other, and we may suppose that during the Age 
of Reptiles the ancestors of the mammals were tree-living ani- 
mals, feeding chiefly upon insects. They were insignificant in 
size and unimportant in numbers, quite overshadowed by the 
great and numerous reptilian fauna which flourished during that 
long era. They possessed, however, the two most important ele- 
ments of final success in the evolutionary struggle; a brain 
which, though inferior to that of their descendants, was superior 
to the brain of all other contemporary vertebrates, and a con- 
struction of the joints of limbs and feet more mechanically per- 
fect than in any other animals. By the further improvement and 
elaboration of these factors of success, they were enabled to dis- 
place all their rivals, and become dominant upon land and to 
some extent upon the sea. Their invasion of the aérial province, 
already occupied by the highly developed and specialized birds, 
has been less successful, but of the once dominant reptile fauna 
of the land, almost nothing remains. The triumphant mammals 
have branched and re-branched, diverged into countless special- 
izations in adaptation to peculiar modes of life, some of which 
have survived, while others have become extinct, but always the 
prime factors of success in the long run have been those which 
gave them their original advantage over their reptile competi- 
tors. Finally the truth that the supremacy in intelligence is 
first in importance, is best illustrated by the present dominance 
of man over the whole terrestrial world. 
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The Mounted Skeleton of Brontosaurus described in this Guide Leaflet is 
exhibited in Hall No, 407, the Dinosaur Hall, South-East Wing, fourth floor 
of the Museum. 


PREFATORY NOTE 


Tue collections in the Dinosaur Hall were gathered together and 
prepared for exhibition under direction of Professor Henry Fairfield 
Osborn, Curator of the Department, Vice-President and Trustee of 
the Museum. They include the Cope Collection of Fossil Reptiles 
and Amphibians, presented in 1902 by Morris K. Jesup, and the col- 
lections brought together by Museum Expeditions to the various 
Rocky Mountain States where the richest localities for such specimens 
are found. The funds for these expeditions are provided by the 
generosity of the Trustees of the Museum. 

Besides the general guide to the Collection of Fossil Vertebrates, 
re-issued in October, 1903, a series of special guides is in course of 
preparation. Each of these treats of one or more important groups 
of animals, their evolution, and the various problems and theories 
illustrated by the specimens in the hall, more fully than could be done 
in the general guide. Two of these special guides have been pub- 
lished, one dealing with the evolution of the Horse, the other with the 
Fossil Carnivores, Marsupials and Small Mammals. A special guide 
to the Dinosaurs is planned, to be issued in three or more sections, 
which will be prepared as soon as the collections are more permanently 


and completely installed. 
EDITOR. 


THE MOUNTED SKELETON OF BRONTOSAURUS. 
By W. D. MatrTrHew. 


IGHT years ago the American Museum began a 
search for fossil reptiles in the Rocky Mountain 
States. The prime object of the search was to 
obtain skeletons of the Dinosaurs, those gigantic 
extinct animals whose fragmentary remains, dis- 

covered in that region and studied and described especially by 

the late Professor Marsh, have excited the greatest interest 
among men of science. In order to place these marvels of an 
antique world before the public in tangible form, a Dinosaur 

Hall was planned, in which should be exhibited mounted skele- 

tons of the principal kinds of Dinosaurs. To obtain these, a 

series of expeditions into the regions of the arid West, where 

such fossils are to be found, was inaugurated and carried on 
under direction of Professor Osborn, and the collections of the 
late Professor Cope, containing three splendid skeletons of Dino- 
saurs, were purchased through the liberality of President Jesup. 

This programme involved an amount of work hardly to be 
appreciated by outsiders, and it is as yet far from being com- 
plete. Nevertheless, the mounting of the largest skeleton, the 

Amphibious Dinosaur Brontosaurus, has been finished, the skele- 

ton of a remarkable dwarf Dinosaur, the ‘‘ Bird-Catcher,’’ has 

been mounted and placed on exhibition, the preparation and 
mounting of entire skeletons of three other large and very ex- 
traordinary types (the Carnivorous, Duck-billed and Armored 

Dinosaurs) are well under way, and diligent search is being made 

for complete and mountable skeletons of other important kinds. 

Many other more fragmentary specimens have been found, some 

of which are exhibited in the wall-cases around the hall. 
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Visitors see here the largest fossil skeleton that has ever been 
mounted, and may obtain some idea of the variety and the ex- 
traordinary character of the animals which populated the earth 
during the Age of Reptiles, millions of years ago, before the 
Age of Mammals had begun or the various races of quadrupeds 
which now inhabit the world had commenced their evolution. 

The Brontosaurus skeleton, the principal feature of the hall, 
is sixty-six feet eight inches in length, and stands fifteen feet 
two inches high. Its petrified thigh-bone weighs 570 Ibs. The 
weight of the animal when alive is estimated at not less than 
ninety tons. About one-third of the skeleton, including the skull, 
is restored in plaster, modeled or cast from other incomplete 
skeletons. The remaining two-thirds belong to one individual, 
except for a part of the tail, one shoulder-blade and one hind 
limb, supplied from another skeleton of the same species. 

The skeleton was discovered by Mr. Walter Granger, of the 
Museum expedition of 1898, about nine miles north of Medicine 
Bow, Wyoming. It took the whole of the succeeding summer 
to extract it from the rock, pack it and ship it to the Musuem. 
Nearly two years were consumed in removing the matrix, piec- 
ing together and cementing the brittle and shattered petrified 
bone, strengthening it so that it would bear handling, and re- 
storing the missing parts of the bones in tinted plaster. The 
articulation and mounting of the skeleton and modeling of the 
missing bones took an even longer time, so that it was not until 
February, 1905, that the Brontosaurus was at last ready for 
exhibition. 

It will appear, therefore, that the collection, preparation and 
mounting of this gigantic fossil has been a task of extraordinary 
difficulty. No museum has ever before attempted to mount so 
large a fossil skeleton, and the great weight and fragile character 
of the bones made it necessary to devise especial methods to give 
each bone a rigid and complete support, as otherwise it would 
soon break in pieces from its own weight. The proper articulat- 
ing of the bones and the posing of the limbs were equally diffi- 
cult problems, for the Amphibious Dinosaurs, to which this 
animal belongs, disappeared from the earth long before the dawn 
of the Age of Mammals, and their nearest relatives, the living 
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lizards, crocodiles, etc., are so remote from them in either pro- 
portions or habits that they are unsatisfactory guides in deter- 
mining how the bones were articulated, and are of but little 
use in posing the limbs and other parts of the body in positions 
that they must have taken during life. Nor among the higher 


FIG. 2. SKELETON OF BRONTOSAURUS IN THE QUARRY 


Showing three sections of the backbone partly covered with plaster bandages for transportation to the 
Museum. Theribs have already been removed from the near side of the backbone. Tools used in the 
work lie scattered about the quarry. 


animals of modern time is there one which has any analogy in 
appearance or habits of life to those which we have been obliged 
by the study of the skeleton to ascribe to the Brontosaurus. 

As far as the backbone and ribs were concerned, the articu- 
lating surfaces of the bones were a sufficient guide to enable us 
to pose this part of the skeleton properly. The lmb-joints, 
however, are so imperfect, that we could not in this way make 
sure of having the bones in a correct position. The following 
method, therefore, was adopted: 

A dissection and thorough study was made by the writer, 
with the assistance of Mr. Granger, of the limbs of alligators and 
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other reptiles, and the position, size and action of the principal 
muscles were carefully worked out. Then the corresponding 
bones of the Brontosaurus were studied and the position and 
size of the attachments of the corresponding muscles were marked 
out, so far as they could be recognized from the scars and pro- 
cesses preserved on the bone. The Brontosaurus limbs were 
then provisionally articulated and posed, and the position and 
size of each muscle were represented by a broad strip of paper 
extending from its origin to its insertion. The action and play 
of the muscles on the limb of the Brontosaurus could then be 
studied, and the bones adjusted until a proper and mechanically 
correct pose was reached. The limbs were then permanently 
mounted in these poses, and the skeleton as it stands is believed 
to represent, as nearly as study of the fossil enables us to know, 
a characteristic position that the animal actually assumed during 
life. 

The Brontosaurus was one of the largest of the Amphibious 
Dinosaurs or Sauropoda, a race of gigantic reptiles which flour- 
ished during the Jurassic or Middle Period of the Age of Reptiles, 

-some eight millions of years ago by a moderate estimate of 
geological time. These Amphibious Dinosaurs are more ancient 
than any of the extinct mammals 1n the adjoining hall (No. 406), 
except for a few tiny jaws in the Small Mammal Alcove. They 
were the largest animals that ever lived, excepting some of the 
whales, and certainly were the largest animals that ever walked 
on four legs. 

In proportions and appearance the Brontosaurus was quite 
unlike any living animal. It had a long thick tail like the lizards 
and crocodiles, a long flexible neck like an ostrich, a thick, short, 
slab-sided body and straight, massive, post-like limbs suggesting 
the elephant, and a remarkably small head for the size of the 
beast. The ribs, limb-bones and tail-bones are exceptionally 
solid and heavy; the vertebrae of the back and neck, and the 
skull, on the contrary, are constructed so as to combine the 
minimum of weight with the large surface necessary for attach- 
ment of the huge muscles, the largest possible articulating sur- 
faces, and the necessary strength at all points of strain. For 
this purpose they are constructed with an elaborate system of 
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braces and buttresses of thin bony plates connecting the broad 
articulating surfaces and muscular attachments, all the bone 
between these thin plates being hollowed into a complicated 


FIG. 3. MODEL OF BRONTOSAURUS. BY CHARLES R. KNIGHT, 1905 


Executed from the mounted skeleton, under direction of Professor H. F. Osborn 


system of air-cavities. This remarkable construction can be 
best seen in the unmounted skeleton of Camarasaurus, another 
Amphibious Dinosaur. 

The teeth of the Brontosaurus indicate that it was an her- 
bivorous animal feeding on soft vegetable food. Three opinions 
as to the habitat of Amphibious Dinosaurs have been held by 
scientific authorities. The first, advocated by Professor Owen, 
who described the first specimens found forty years ago, and 
supported especially by Professor Cope, has been most generally 
adopted. This regards the animals as spending their lives en- 
tirely in shallow water, partly immersed, wading about on the 
bottom or, perhaps, occasionally swimming, but unable to 
emerge entirely upon dry land. More recently Professor Osborn 
has advocated the view that they resorted occasionally to the 
land for egg-laying or other purposes, and still more recently 
the view has been taken by Mr. Riggs and the late Mr. Hatcher 
that they were chiefly terrestrial animals. The writer inclines 
to the view of Owen and Cope, whose unequaled knowledge of 
comparative anatomy renders their opinion on this doubtful 
question especially authoritative. 

The contrast between the massive structure of the limb-bones, 
ribs and tail, and the light construction of the backbone, neck 
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and skull, suggests that the animal was amphibious, living chiefly 
in shallow water, where it could wade about on the bottom, 
feeding on the abundant vegetation of the coastal swamps and 
marshes, and pretty much out of reach of the powerful and ac- 
tive Carnivorous Dinosaurs which were its principal enemies. 


FIG. 4. RESTORATION OF BRONTOSAURUS. BY CHARLES R. KNIGHT 


‘This restoration represents Professor Osborn’s view of the habits of the animal 


The water would buoy up the massive body and prevent its 
weight from pressing too heavily on the imperfect joints of the 
limb- and foot-bones, which were covered during life with thick 
cartilage, like the joints of whales, seals and other aquatic ani- 
mals. If the full weight of the animal came on these imperfect 
joints, the cartilage would yield and the ends of the bones would 
erind against each other, thus preventing the limb from moving 
without tearing the joint to pieces. The massive, solid limb- 
and foot-bones weighted the limbs while immersed in water, and 
served the same purpose as the lead in a diver’s shoes, enabling 
the Brontosaurus to walk about firmly and securely under water. 
On the other hand, the joints of the neck and back are ex- 
ceptionally broad, well-fitting and covered with a much thinner 


THE MOUNTED SKELETON OF BRONTOSAURUS 11 


surface of cartilage. The pressure was thus much better dis- 
tributed over the joint, and the full weight of the part of the 
animal above water (reduced as it was by the cellular construc- 
tion of the bones) might be borne on these joints without the 
cartilage giving away. 

Looking at the mounted skeleton we may see that if a line be 
drawn from the hip-joint to the shoulder-blade, all the bones 
below this are massive, all above (including neck and head) are 
lightly constructed. This line then may be taken to indicate 
the average water-line, so to speak, of this Leviathan of the 
Shallows. The long neck, however, would enable the animal to 
wade to a considerable depth, and it might forage for food either 
in the branches or the tops of trees or, more probably, among 
the soft succulent water-plants of the bottom. The row of short, 
spoon-shaped, stubby teeth around the front of the mouth would 
serve to bite or pull off soft leaves and water-plants, but the 
animal evidently could not masticate its food, and must have 
swallowed it without chewing, as do modern reptiles and birds. 

The brain-case occupies only a small part of the back of the 
skull, so that the brain must have been small even for a reptile, 
and its organization (as inferred from the form of the brain-cast) 
indicates a very low grade of intelligence. Much larger than the 
brain proper was the spinal cord, especially in the region of the 
sacrum, controlling most of the reflex and involuntary actions 
of the huge organism. Hence we can best regard the Bronto- 
saurus as a great, slow-moving animal-automaton, a vast store- 
house of organized matter directed chiefly or solely by instinct 
and to a very limited degree, if at all, by conscious intelligence. 
Its huge size and its imperfect organization, as compared with 
the great quadrupeds of to-day, rendered its movements slow and 
clumsy; its small and low brain shows that it must have been 
automatic, instinctive and unintelligent. 


COMPOSITION OF THIS SKELETON. 


The principal specimen, No. 460, is from the Nine Mile Crossing of the 
Little Medicine Bow River, Wyoming. It consists of the 5th, 6th and 8th to 
13th cervical vertebre, 1st to 9th dorsal and 3d to 19th caudal vertebre, all the 
ribs, both coracoids, parts of sacrum and ilia, both ischia and pubes, left femur 
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and astragalus and part of left fibula. The backbone and most of the neck of 
this specimen were found articulated together in the quarry, the ribs of one side 
in position, the remainder of the bones scattered around them, and some of the 
tail-bones weathered out on the surface. 

From No, 222, found at Como Bluffs, Wyo., were supplied the right scapula, 
roth dorsal vertebra, and right femur and tibia. 

No. 339, from Bone Cabin Quarry, Wyo., supplied the 2oth to 4oth caudal 
vertebre; No. 592, from the same locality, the metatarsals of the right hind 
foot, and a few toe-bones are supplied from other specimens. 

The remainder of the skeleton is modeled in plaster, the scapula, humerus, 
radius and ulna from the skeleton in the Yale Museum, the rest principally 
from specimens in our own collections. The modeling of the skull is based in 
part upon a smaller incomplete skull in the Yale Museum, but principally upon 
the complete skull of Morosaurus shown in Case 42. 

Mounted by A. Hermann; completed Feb. 10, 1905. 
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PREFATORY NOTE. 


he Museum gratefully acknowledges the codperation of the 
New York Zodlogical Society in the preparation of this Leaflet. The 
author is Curator of Reptiles at the New York Zodlogical Park, Bronx 
Park. Through Director W. T Hornaday the abundant living 
material of the Zoological Park was placed at the disposition of the 
Museum for the purpose of making photographs for the illustrations; 
and through Director C. H. Townsend similar courtesies were extend- 
ed at the New York Aquarium, Battery Park. 

Mention should also be made of the valuable assistance rendered 
by Mr. Herbert Lang of the Museum, who took the photographs from 
which thirty-seven of the half-tone illustrations (Figs. 4-8, 10-12, 16, 
17, 21-47) were prepared. The remaining photographs were fur- 
nished by the author. 

The collection to which the Leaflet refers may be found at 
present in the Synoptic Hall, No.107 of the ground floor of the Museum 
building. ‘The animals may be seen in the flesh at the Zoological 
Park and the Aquarium. 
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THE REPTILES OF THE VICINITY OF NEW YORK CITY.1 


By Raymonp L. Dirmars, 


Curator of Reptiles, New York Zodlogical Park. 
INTRODUCTION. 


In compiling this guide for the identification of the local 
reptiles, the writer has endeavored to present the subject in a 
simple and concise manner, avoiding technicalities as far as 
possible. The usual descriptions of reptiles concern arrange- 
ments of the scales upon the head and certain other physical 
characteristics that are necessarily associated with technical 
terms, but the keys for identifications and descriptions of the 
species in the present work appeal principally to the coloration 
and form of the reptiles. With but a limited number of species 
to consider, this plan seems appropriate, since it greatly sim- 
plifies the subject. 

The reptiles described are those which have been found 
within a radius of about fifty miles of New York City. Within 
this section 28 species are represented. Of these species 14 are 
serpents, 2 are lizards and 12 are turtles. Thus our local fauna 
may be said to be quite rich in reptile life. In fact, it is within 
the limits of the area described that certain species of snakes 
(the Garter Snake, Thamnophis sirtalis, and the Brown Snake, 
Storerta dekayt) abound to such an extent that hundreds of 
specimens are annually killed and captured without apparent 
decrease in their numbers. 

There are but two local species of poisonous snakes, the 
Banded Rattlesnake and the Copperhead. In certain districts 
both are fairly abundant, but may be hardly called a menace to 
mankind, as one is shy and retiring in habits, while the other 


1 Reprinted from The American Museum Journal, Vol. V, No. 3, July, 1905. 
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evinces an unmistakable characteristic of warning. There are 
but few records of the bites of venomous snakes in this portion 
of the United States. 

SNAKES. 


Order Ophidia. 


The snakes are well represented in the Atlantic states, four- 
teen species being distributed through sections of the region 
surrounding New York City. Some of these reptiles attain fair 
dimensions, and several of the species are brilliantly colored. 
Two are venomous and of sufficient size to be formidable to 
man. These dangerous snakes, the Rattlesnake and the Copper- 
head Snake, may be recognized by their triangular heads which 
are quite distinct from the neck. The blunt tail of the Rattle- 
snake, terminating in its warning appendage, is a character 
hardly possible to be overlooked by the most indifferent observer. 
The Copperhead Snake is so strongly marked that identification 
is but the question of a moment’s intelligent examination after 
an idea of the color pattern has been acquired. 

Several of our harmless snakes have been provided with 
eccentric and misleading titles. To those unacquainted with 
reptiles, such species as the “‘ Flat-headed Adder,”’ the “Spotted 
Adder,” the “‘ Water Moccasin ’”’ and others of equally formidable 
appellation might be regarded as reptiles not entirely devoid 
of harm. Many of our harmless snakes which are of substantial 
economic importance in the destruction of the smaller injurious 
mammals possess the most evil reputation, although they really 
aid the agriculturist. The slaughter of these useful reptiles by 
the misinformed is a genuine calamity. 

In the key to the identification of the local snakes, the at- 
tention of the student is especially directed to color and the 
formation of scales. Snakes are either provided with smooth or 
keeled scales, the latter having a distinct ridge, or keel, running 
lengthwise. The Garter Snake and the Water Snake are ex- 
amples of snakes possessing keeled scales. This simple plan 
makes identification easy, and excludes the usual technical 
reference to the complicated arrangement of the scales or shields 
of the head, which requires technical knowledge for satisfactory 
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comprehension. To aid in this idea, the species are grouped in 
the key without regard to technical classification. 


Key to the Snakes. 


a. SCALES SMOOTH. 


Size small. 
Light brown above; pinkish beneath; 
Snout cGmical...-....4.....:.....worm Snake (Carpho- 
phis amenus). 
Pale green above; white beneath....Green Snake (Cyclo- 
phis vernalis). 
Dark gray above; a yellow ring 
around the neck; yellow beneath..Ring-necked Snake 
(Diodophis puncta- 


tus). 
Size moderate. 
Gray, with chestnut saddles above; 
beneath white, with square spots of 
| OLANGL Sas) erg serra ie Milk Snake (Lampro- 
peltis doliatus trian- 


gulus). 
Size large. 
Uniform satiny black above; black 


PNAC MVE A Maen s Neto. Sis winches a.i 3 Black Snake (Bascan- 
zon constrictor). 
aa. SCALES OF THE BACK FEEBLY KEELED. 
Size large. 
Black above; beneath white, blotched 
with gray; scales of the sides show 
gf aal Ke) (E16 (EROS ak wn aA cole ara ne Pilot Blacksnake (Co- 
luber obsoletus). 
b. SCALES KEELED. 
Size small, 
Brown above; pink beneath........ DeKay’s Snake (Sto- 
rerta dekayt). 
Brown or gray above; bright red 
pH STZ (HN Nats 8 yeaa eg ea Storer’s Snake (S. oc- 
ctpito-maculata). 
Dark brown or black above, with a 
yellow stripe down the back and a 
similar stripe on each side on third 
and fourth rows of scales from 
EEDUGVESPSKG (A ae en ee Ribbon Snake (Tham- 
nophis saurita). 


t All of the local harmless snakes have eyes with round pupils. The two 
species of local poisonous snakes have elliptical (cat-like) pupils. 
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Size moderate. 


Dark brown or black above, with a 
yellowish stripe down the back and 
a light stripe on each side on second 


SIGE 22. ae eee Oe ae eee ee Garter Snake (Tham- 
nophts strtalis). 
Dark brown or gray above, with red- 
dish transverse bands; white or 
yellow beneath spotted with red...Water Snake (Natrix 
jasciata stpedon). 
Dark yellow or brown, with darker 
transverse markings; snout up- 
turnedsand Sharp. fv) aes oes Hog-nosed Snake (Hei- 
erodon platyrhinus). 
Head triangular, distinct from neck. 
Light chestnut brown or pinkish- 
gray, with a series of dark brown 
transverse bands, narrow on the 
back and becoming wide on the 
SIGSS ices Ss Syd, oadaa, o eaeeateton Oteweie Res ferele Copperhead Snake (An- 
ctstrodon contortrix). 
Yellow, with dark transverse bands; 
sometimes dark tan or uniform 
black; tail ending in a rattle.....Banded Rattlesnake 
(Crotalus horridus) 


FIG. 2. HEAD OF DIAMOND-BACKED RATTLESNAKE. SOUTHERN STATES 
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DESCRIPTIVE LIST OF THE SNAKES. 


HARMLESS SPECIES. 


FIG. 3. WORM SNAKE 


The Worm Snake, Carphophis amenus (Fig. 3), is a di- 
minutive species which, though fairly abundant, is seldom 
seen, owing to its secretive habits. The Worm Snake Worm 
is quite characteristic in appearance with its smooth, Snake. 
shining, cylindrical body and sharp snout; the head and neck 
are of the same width. In color this little serpent is quite 
somber and in harmony with the surroundings in which it lives. 
Above, it is light brown or brownish gray; beneath, the color is a 
delicate shade of pink. In length, the species seldom exceeds 
eleven inches. 

This reptile might possibly be confounded with the Storer’s 
Snake and the DeKay’s Snake, which small, retiring species it 
in a way resembles, principally in color and size, but it may be 
immediately recognized by its smooth scales; both of the other 
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species having keeled scales. The Worm Snake frequents damp 
localities and soft, loose ground, where it burrows with the aid 
of its sharp snout. Specimens are sometimes found in decaying 
logs. It is seldom found wandering about above the surface, 
except among damp leaves or after showers. The food consists 
largely of earthworms and soft grubs. This snake is oviparous. 

Range: Central and eastern United States. 

Local distribution: Long Island; Palisades of the Hudson. 


FIG. 4. MILK SNAKE 


The Milk Snake, Lampropeltis doliatus triangulus (Figs. 4 
and 5), is one of the most brightly colored of the local snakes. 
Milk The body above is yellowish brown or gray, with a — 
Snake. series of irregular chestnut-brown or reddish spots 
edged with black, about fifty in number; on the sides are smaller 
spots in alternation with those of the back. Beneath, the 
reptile is white, with numerous, small oblong spots of black. 
The length, when mature, is from three to four feet. The scales 
are smooth and polished. 
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Although this species is generally distributed, it is not of 
common occurrence. From a habit of sometimes frequenting 
the neighborhood of stables and dairies, it has acquired the 
reputation of obtaining milk from the cows. This is an illogical 


FIG. 5. MILK SNAKE; WITH EGGS 


theory, and proof of the actual deed from reputable observers 
is wanting. In captivity this serpent is wholly indifferent to 
milk, but will eat mice, young birds and small snakes other than 
its own species. It is a constrictor and closely related to the 
King Snake of the southern states. The Milk Snake is ovipa- 
rous, laying eggs to the number of two dozen or more. 

Range: The central and eastern United States; Canada. 

Local distribution: General; frequents woods. 

The Ring-Necked Snake, Diadophis punctatus (Fig. 6), is 
the most easily distinguished of the various local snakes. The 
scales of this little reptile are smooth and shining, 


Ring- 
while the body is a uniform dark gray or bluish black, N.cked 
with a brilliant yellow ring around the neck imme- Snake. 


diately behind the head. Beneath, the color is orange yellow; 
a single row of black spots is generally present. The length 
seldom exceeds fifteen inches. 

These little snakes may be occasionally found in damp 
woods, under stones or burrowing under the bark of decay- 
ing trees. The species is quite rare within the limits under 
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consideration, but in some portions of the Hudson Highlands and 
in the Catskill Mountains it is rather abundant. In the southern 
states it is very common, the writer having taken several hundred 
specimens within a few days’ time by stripping the bark from 
old, fallen trees. The Ring-necked Snake feeds largely upon 
earthworms and the smaller species of salamanders. It is 
oviparous. 

kKange: The United States east of the Rocky Mountains; 
Canada. : 


FIG. 6. RING-NECKED SNAKE 


Local distribution: General. 

Dainty and inoffensive both in looks and habits, the little 
Green Snake, Cyclophis vernalis (Fig. 7), may be easily known 
Green by its color which makes it quite distinct from other 
Snake. local species. The color above is a uniform pale green 
and beneath is light yellow or white. The scales are smooth 
and possess a satiny luster. 

The Green Snake differs from the majority of serpents in 
being insectivorous. It feeds largely upon hairless caterpillars, 
although it also consumes crickets, grasshoppers and _ spiders. 
The usual length of the animal is about two feet. This species 
is OViparous. 


FIG. 7. GREEN SNAKE 


FIG. 8. BLACK SNAKE 


IoLt 


102 THE AMERICAN MUSEUM JOURNAL 


Range: The United States east of the Rocky Mountains; 
Canada. 

Local distribution: Common in Rockland, Dutchess and 
adjoining counties. 

With the exception of one other species, the Black Snake, 
Bascanion constrictor (Fig. 8), attains the largest dimensions of 
Black any of the local serpents. Above and beneath, with the 
Snake. exception of the chin and throat, this reptile is a uni- 
form black, the smooth scales imparting to the creature’s back 
a luster similar to that of a gun-barrel. The chin and throat are 
milky white. 

Young specimens show a remarkable variation from the 
adult snake. Like all the snakes described thus far, the Black 
Snake is an egg-laying species (oviparous). As is the case with 
the majority of the oviparous snakes, the eggs are left by the 
parent to be hatched by the heat of the sun or of decomposing 
vegetation. At the time of hatching, the young Black Snake 
belies its name. The body is pale gray with a series of brownish 
blotches down the back; the head and sides are irregularly 
spotted with black. At this stage it closely resembles the 
Milk Snake, but may be distinguished therefrom by the tendency 
of the blotches on the back to become very narrow as they ap- 
proach the tail and to disappear almost altogether on that 
appendage. Whena vear old, the body color has become very 
dark, but close inspection will reveal the dorsal blotches. As 
age progresses the body color becomes darker until it assumes 
the intense black of the adult. 

Extremely agile and feeding upon small rodents, birds, frogs 
and other snakes, the Black Snake is not a constrictor as its 
technical name implies, nor is it nearly so courageous as is 
generally supposed. When surprised, this reptile will invariably 
take to flight if this be possible, and few serpents can show the 
speed of this black meteor as it darts away, to stop only when 
apparent safety is attained. When cornered and escape is cut 
off, this snake will fight bravely, but the slightest opening is 
instantly taken advantage of by a dash for cover. The needle- 
like teeth can produce nothing but the most superficial wounds, 
yet this serpent is quite generally dreaded. Without doubt the 
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Black Snake is of value in the woods and fields, since its appetite 
craves the smaller mammals which are a menace to the agri- 
culturist. The average length of adult specimens is between 
five and six feet. 

Range: The entire United States and southern portions of 
Canada.* 

Local distribution: General, in rocky localities. 


FIG. 9. PILOT BLACKSNAKE 


The Pilot Blacksnake; Mountain Blacksnake, Coluber obso- 
letus (Fig. 9), attains the greatest length of any of the snakes 
embraced in the present list. This species is a power- Pilot 
ful constrictor, and is the northern representative of Blacksnake. 
the large and brilliantly-colored Rat Snakes of the South. 

To the novice this serpent might appear similar to the pre- 
ceding species. This similarity, however, applies only to color. 
Unlike the Black Snake or Racer, the scales are polished and 
the body presents a metallic, shining appearance instead of a 
satiny luster. 

1 The typical (black) form inhabits the Eastern States; a variety of lighter 


color frequents the Middle States; in the Western States is the variety called 
the Green Racer (B. constrictor flaviventris). 
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The general color above is black, the scales of the sides show- 
ing white edges when the body is distended. Beneath, the color 
is white, blotched with gray on the forward portion; posteriorly 
the gray becomes suffused over the entire surface; the chin and 
throat are white and immaculate. Close examination will reveal 
the scales of the back to be faintly keeled, which characteristic 
at once separates the species from the Black Snake. The head 
is broad and rather flat; the under surface of the body is so 
abruptly flattened as to form right angles with the sides. 

This species is built rather for climbing than for speed, and 
generally frequents low bushes, where it lies in wait for birds 
and small mammals. The species attains a length of more than 
six feet. It is oviparous. 

Range: Eastern United States from Maine to Florida; the 
Central States; in the South the species extends westward to 
Texas. 

Local distribution: Highlands of the Hudson; not common. 

The Hog-nosed Snake, Heterodon platyrhinus (Figs. 10 and 
II), may be recognized by its sharp, upturned snout, which 
shovel-like appendage is employed to assist the reptile 
in burrowing in the sandy soil in which it lives. The 
markings of this peculiar snake are extremely variable, 
out the color is generally yellowish brown, with dark brown or 
black irregular cross-bands. Some specimens show brilliant 
shades of yellow and red; others are entirely black. The latter 
constitute the variety niger. 

The species is stout in body, and the scales are keeled. When 
annoyed, it assumes a threatening attitude by flattening the 
head and neck and hissing loudly. In spite of its hostile de- 
meanor, it seldom attempts to bite, but contents itself by en- 
deavoring to frighten the object of its annoyance by its eccentric 
antics. In different localities the species has been given ap- 
pellations that have placed this harmless reptile in bad repute. 
Such names as “ Flat-headed Adder,” “ Blowing Viper” and 
“Spreading Adder” are energetically used by the farmer who 
usually refuses to be convinced that this snake is not akin in 
poisonous faculties to the Copperhead, to which it bears some 
resemblance in proportions and markings. 


Hog-nosed 
Snake. 


FIG. 10. HOG-NOSED SNAKE 


FIG. 11. HOG-NOSED SNAKE (VAR. NIGER) 
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When repeatedly annoyed, this snake will feign death and 
may then be roughly handled without its displaying signs of life. 
Its food consists principally of toads. The species is oviparous, 
depositing about two dozen eggs. A large specimen will measure 
three feet in length and one and a half inches in diameter. 

Range: The United States east of the Rocky Mountains. 

Local distribution: Found in nearly all the sandy localities 
adjacent to New York City. Common on Long Island and the 
Bayonne peninsula, New Jersey. 


FIG. 12. RIBBON SNAKE 


The Ribbon Snake, Thamnophis saurita (Fig. 12), is a species 
which might be easily confounded with the Garter Snake, owing 
Ribbon to the similarity of markings. The body color is dark 
Snake. brown or black, with a bright and very clearly-defined 
stripe of yellow down the back and a similar stripe on each side. 
The body is very slender and the scales are distinctly keeled. 
When the skin is distended the sides of the body show small, 
white spots. 

The chief differences between this species and the Garter 
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Snake are the following: 1. The stripes on the sides are situated 
on the third and fourth rows of scales from the plates of the 
crawling surface; with the Garter Snake the lateral stripe is 
situated on the second and third rows of scales. 2. The under- 
side is immaculate, while the abdomen of the Garter Snake shows 
a row of small black spots on each side. 3. The Ribbon Snake is, 
in proportion, considerably more slender than the other species. 
The active little Ribbon Snake frequents damp meadows and 
woods. It seldom exceeds three feet in length. Its food consists 


Fi@. 13. GARTER SNAKE 


of small fishes, tadpoles and frogs. The species is viviparous, 
but the number of young is small, seldom amounting to a dozen. 

Range: Southeastern Canada and the United States east of 
the Rocky Mountains. 

Local distribution: General, but not common. 

The Garter Snake, Thamnophis sirtalis (Fig. 13), is the most 
common of our local serpents. The general color above is dark- 
brown or black, with three yellowish stripes running Garter 
lengthwise; beneath, the color is greenish yellow. SHEL 
The skin along the sides when distended shows numerous white 
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or greenish spots. The scales are strongly keeled. The species 
varies in color; specimens are occasionally found upon which 
the stripe on the back is indistinct or entirely wanting; others 
present a spotted appearance between the stripes. 

Abundant under various conditions of swamp, woods and 
rocky localities, the Garter Snake will continue to exist within 
our local borders long after many of tiie other species of serpents 
have been exterminated by the ruthless slaughter that unjust 
prejudice inspires. The species is viviparous, bringing forth as 
many as thirty or more living young at a brood. The young 
reptiles feed upon earthworms and grow rapidly. While im- 
mature, these snakes are secretive, and the character of their 
food enables them to obtain a livelihood without prowling forth 
into danger. Far different is the case of the active young 
Blacksnake in seach of mice, as it crosses roads and clearings 
into the danger zone of stones and clubs. 

The adult Garter Snake feeds mostly upon frogs and toads; 
birds and small mammals are never devoured by this species. 
The length of a large specimen is about a yard. 

Range: North America, southward to Guatemala. 

Local distribution: General and common; is found in the 
large parks of New York City. 

Our common Water Snake, Natrix fasciata sipedon (Fig. 14), 
is a variety of a species abundant in the southern states. The 
Water body is rather stout, with strongly keeled scales; the 
Snake. color is brown with broad irregular cross-bands of 
reddish brown which show more distinctly on the sides. The 
underside is yellowish white, brightly marked with red spots 
and blotches. The young of this species are quite different 
from the adult in coloration, the body color being gray with the 
cross-bands black and very distinct. The adult attains a length 
of four feet and a diameter of two inches. From two anda half 
to three feet long, however, is the usual size. 

Always frequenting the vicinity of water, this snake may be 
seen in numbers along slow-running streams, either sunning 
itself on the banks or stretched upon the branches of bushes 
that overhang the water. It feeds upon fishes, frogs and toads. 
The Water Snake is viviparous, bringing forth as many as forty 
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or more young ata litter. The young are born during the latter 
part of August and early in September. 

Range: The eastern United States from Maine to North 
Carolina. 

Local distribution: Common near ponds, streams and salt- 
water marshes. 


FIG. 14. WATER SNAKE 


Among the local snakes, DeKay’s Snake, or Brown Snake, 
Storeria dekayt (Fig. 15), iS unique in surviving in localities 
where the other serpents have long since been ex- Brown 
terminated. It is common in many portions of the 2 EELS: 
large city parks, where its secretive habits, diminutive size and 
quiet colors aid in its protection. 

In color this reptile is brown or brownish gray above, with 
a minute series of black spots in pairs usually present down the 
back; the space between these spots is sometimes of a lighter 
tint than the body color, producing the appearance of an indis- 
tinct stripe in some specimens; beneath, the color is pinkish 
white. The scales are keeled. The average length of adult 
specimens is twelve inches. 
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This snake is most frequently found hiding under flat stones, 
and in such places the reptile searches for its favorite food, 
which consists of earthworms. 

The Brown Snake is viviparous, producing from fifteen to 
eighteen young during August. During the first year the young 
snakes are very dark with a whitish ring around the neck. At 
this stage they resemble the young of the Ring-Necked Snake, 


FIG.15. DEKAY’S, OR BROWN SNAKE 


but they may be distinguished therefrom by their keeled scales. 
When adult, the average length of the Brown Snake is about 
fourteen inches. 
Range: Canada and the eastern United States from the 
Atlantic coast westward to Kansas and southward to Mexico. 
Local distribution: Common in rocky localities. 
The Storer’s Snake, or Red-Bellied Snake, Storeria occipito- 
maculata (Fig. 16), closely resembles the Brown Snake, but may 
_. be distinguished. therefrom by its bright vermuilion 
Red-Bellied : i : 
Soak: underside. Down the back of Storer’s Snake there is 
usually a well-defined stripe of a lighter shade than the 
body color, which is brown or dark gray; occasionally specimens 
are slaty gray with a light stripe down the back bordered with 
rows of minute black spots. On such specimens the bright red 
of the underside is especially intense. It is a smaller species 
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than the preceding, seldom attaining a length of more than 
eleven inches. The young are produced alive, and are black 
with a whitish ring around the neck. 

Range: The same as the preceding species, but may extend 
farther north in Canada. 


FIG. 16. STORER’S, OR RED-BELLIED SNAKE 


Local distribution: Not found within the immediate vicinity 
of New York City, but is common northward; occurs abundantly 
in Orange, Rockland and Putnam Counties. 


POISONOUS SPECIES. 


The Copperhead Snake, Ancistrodon contortrix (Fig. 17), is 
a strongly marked species and easily determined. The body 
color is light chestnut brown, sometimes assuming a — Copper- 
tinge of pink, crossed with dark, reddish-brown bands, head Snake. 
which are narrow on the back and wide on the sides, resembling 
from above the outlines of a dumb-bell; these bands are darkest 
at their edges, particularly on the sides of the body. The head 
is somewhat lighter than the body, usually exhibiting a coppery 
tinge or a bright hazel brown; the sides of the head are of a still 


112 THE AMERICAN MUSEUM JOURNAL 


paler hue. The line of intersection of the lighter color with the 
coppery tints of the top begins behind the eye and runs to the 
angle of the mouth. Beneath, the body is pinkish white, with 
two rows of reddish-brown blotches; the scales are keeled; the 
pupil of the eye is elliptical.: ; 

Although the head of this serpent is triangular and distinct 
from the neck, the general appearance of the reptile would not 
immediately lead the uninitiated to class it as a poisonous snake, 
Several of our local serpents are quite as heavy in body as the 


FIG. 17. COPPERHEAD SNAKE 


formidable Copperhead. The Milk Snake, the Hog-nosed Snake 
and the Water Snake are sometimes confounded with the Copper- 
head, partly on account of a similarity of pattern, and partly on 
account of the stout bodies of the last two species. From the 
Milk Snake the Copperhead may be at once distinguished by its 
keeled scales; from the Hog-nosed Snake and the Water Snake 
by the arrangement of the plates under the tail.2 Beginning 
from the vent, these broad plates in the harmless reptiles are in 
two rows; in the Copperhead they are arranged in one row, ex- 
tending across the underside of the tail like the plates of the 
belly, with the exception (in some specimens) of a few scattered, 
divided plates near the tip of the tail. From all the harmless 
snakes the Copperhead may be distinguished by the presence of a 


1 The eyes of all of our harmless snakes have round pupils. 
2 The sub-caudal plates of all the harmless snakes are in two rows. 
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pit between the eye and the nostril, a characteristic of the crotaline 
snakes that has led to their popular title, ‘the Pit Vipers.’ 

The upper jaw of the Copperhead is provided with two long 
fangs which fold against the roof of the mouth when the latter is 
closed. These teeth are hollow and are provided with an open- 
ing at the tip for the ejection of poison. They are precisely the 
same in their formation as the needle of a hypodermic syringe. 
The poison is secreted in glands behind the reptile’s eyes, and 
is forced through the fangs by muscular contraction during the 
act of biting. 

The Copperhead is the most beautiful of our local snakes, 
its delicate colors so closely resembling the falling leaves of 
autumn that it is with difficulty to be distinguished from its 
surroundings at that time of the year. When annoyed, it im- 
parts a rapid, vibratory movement to the tail, which when among 
dried leaves produces a distinct rattling, audible for several feet. 
Its bite is very dangerous, but the snake is not habitually hostile 
and it prefers flight to combat. When cornered, however, it will 
fight bravely, striking from a partly coiled position. The food of 
this snake consists of small mammals, birds and frogs. From 
six to nine young are produced alive during August or early in 
September. The tails of the young snakes are bright sulphur- 
yellow, which tint gradually fades as the reptile matures. A 
large adult specimen will measure three feet in length. 

Range: Massachusetts to Florida, westward to Texas. 

Local distribution: Palisades of the Hudson River, northern 
Westchester, Rockland, Putnam and Orange Counties, N. Y. 
Prefers thick, damp woods and in some districts (Orange and 
Rockland Counties) is moderately abundant. 

With the rattle as an unvarying characteristic, the dangerous 
Banded Rattlesnake, Crotalus horridus (Figs. 1 and 18), may 


be instantly recognized. Female specimens are gener- Banded 
ally sulphur-yellow or brown, with black, or dark- Rattle- 
brown transverse bands; the males are usually very snake. 


dark brown or black with little trace of the bands, except yellow 
markings that show the location of the borders of the transverse 
blotches. The scales are roughly keeled. The head is triangular 
and covered with small, irregular scales. 
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The young are produced during the latter part of August to 
the number of about a dozen. They grow rapidly and acquire, 
on an average, three joints of the rattle every year; the young 
snakes are born with a single ‘‘ button” on the tail. The average 
length of a mature snake of this species is from three and a half 
to four feet. 


FIG. 18. BANDED RATTLESNAKE 


Subsisting upon larger prey, such as squirrels, rats, young 
rabbits and birds, the Rattlesnake is a bolder reptile than the 
Copperhead. Provided with proportionately longer fangs and 
a more virulent poison, the bite of this species is more dangerous 
than the former. It generally frequents rocky localities and has 
a wide range of distribution, 

Range: Massachusetts to northern Florida, and westward 
to Texas. 

Local distribution: Within fifty miles of New York City, the 
Rattlesnake is now very scarce. Occasional specimens are re- 
ported from Putnam County. 
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LIZARDS. 


Order Lacertilia. 


The local Lizards, which number two species, are so different 
in general aspect that immediate identification is possible even 
to the novice. The smooth, shining Blue-tailed Lizard and the 
rough, somber-tinted Fence Swift are the examples. The oc- 
currence of the latter species is rare within the limits embraced 
by this list. Both species are very active, and are insectivorous 
in habits. 


Key to the Lizards. 


a. BODY SMOOTH AND SHINING: 
Two phases— 
aa. Body black, with five yellow 


SERIMen Coal NtGrrm. 25. . Swe sh. s Young. 
ab. Body brown; stripes indistinct or 
wanting vhead reddish. ........ . Mature. 
Chandadoe ee. |. Blue-tailed Lizard 
(Eumeces quinque- 
lineatus). 


6. Bopy ROUGH; THE SCALES KEELED: 
Gray or brown with lighter blotches. . 
Fence Swift (Sceloporus 
undulatus). 


DESCRIPTIVE LIST OF THE LIZARDS. 


The Blue-tailed Lizard, Eumeces quinquelineatus (Fig. 19), 
is an active species, generally distributed. It may be readily 
recognized by its smooth, shining scales and bright 

é Blue-tailed 
colors. There are two phases of coloring, one repre- Weed 
senting young individuals and the other the fully 
matured animals. Young specimens are black, with five bright 
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yellow stripes running lengthwise on the body; the tail of such 
specimens is usually a brilliant blue,—hence the name. Upon 
approaching maturity the body assumes a brownish tinge, the 
stripes become less distinct, and upon the males disappear al- 
together, while the head takes on a tinge of red. The females 
retain the stripes, although they are less distinct against the 
brown body-color than in young specimens; the head of the 
female is much narrower than the male, while the red tinge upon 
the same is never so brilliant as in the other sex. The complete 
color transformation takes about four years. 


FIG. 19. BLUE-TAILED LIZARD, YOUNG AND ADULT 


The female of this species deposits her eggs, to the number of 
about a dozen, under the bark of a decaying tree, and coils about 
the edge of the cluster in serpentine fashion until they hatch. 
Large specimens of the red-headed form measure eight inches in 
length. In the South the species grows much larger and is very 
abundant. The adult males are called ‘‘ Scorpions.” 

Range: Southern Massachusetts to Florida; westward to 
Texas. 

Local distribution: General in sunny openings ot woods, but 
not common. 
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The Fence Swift, Sceloporus undulatus (Fig. 20), common 
everywhere in the southern United States, is very rare within a 
radius ot fifty miles of New York City. In the pine 
forests of southern New Jersey this agile creature is 
particularly abundant, and may be seen darting with 
bewildering speed along fences and fallen trees. 


Fence 
Swift. 


FIG, 20. FENCE SWIFT 


Unlike the Blue-tailed Lizard, so conspicuous on account of 
its shining scales, the Fence Swift presents a rough, lusterless 
surface. The scales are keeled and terminate in sharp, spine- 
like fashion. The body is rather broad, the head wide. In 
color this lizard is gray or brown with a series of V-shaped 
blotches on each side of the body; the underside is dark-gray or 
black with several large patches of blue. The latter patches 
vary in intensity according to conditions of temperature and the 
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activity of the reptile. Six inches is the average length of fully 
mature specimens. 

Range: New Jersey to Florida. 

Local distribution: Recorded from the Palisades of the Hudson 
River and Monmouth County, N. J. 
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TURTLES. 


Order Chelonia. 


Of the twelve species of turtles, or chelonians, found locally, 
three are marine wanderers from warmer climes and of rare 
occurrence. The marine turtles may be immediately recognized 
by their peculiar paddle-like limbs which are frequently termed 
“flippers.”’ The use of these members in the progress of a sea 
turtle through the water has been appropriately compared to 
the flight of a hawk or an eagle. Of the other species of chelon- 
ians, one is strictly terrestrial in habits, while eight species are 
semi-aquatic and frequent the neighborhood of ponds and 
marshes. 

The upper shell of a turtle is technically known as the “‘car- 
apace,” the lower shell as the “‘plastron.’’ These terms have 
been employed throughout the description of the species with a 
view of abbreviation. 


Key to the Turtles. 


a. LIMBS LONG AND PADDLE-LIKE (FLIP- 
IDOI NS) ans MR en et te SEA TURTLES. 
aa. Carapace with seven heavy keels, 
running lengthwise. 
Uniform dark brown....... Leather- back Turtle 
(Dermochelys cortacea). 
ab. Carapace smooth. 
Olive- brown; head _ very 
large; usually two nails on 


eaehippete ne. 5 2.6 a: >: s Loggerhead Turtle 
(Thalassochelys car- 
etta). 


Olive or brown, marbled with 
yellow; head of moderate 
size; usually one nail on 
each! flipper i.j2 Paco): Green Turtle (Chelonia 
mydas). 
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b. LimBs AND FEET WELL DEVELOPED; FEET 
WEBBED: ... .canmoce ee eee POND AND MARSH 
TURTLES. 


ba. Carapace smooth. 
1. Plastron hinged to close against 
the carapace. 

Dark brown; a yellow stripe 

on each side of the head....Musk Turtle (Aromo- 

chelys odoratus). 
Dark brown; head speckled.Mud Turtle (Kinoster- 
non pennsylvanicum), 


2. Plastron rigid. 
Black or olive above; lower 
edge of carapace brightly 
marked with red; plastron 
yellow. ic.3. crc eee Painted Turtle (Chry- 
semys picta). 


Carapace black with numer- 
ous yellow spots; plastron 
black, blotched with yel- 
LOWS Sever ty ei ee Spotted Turtle (Chelo- 
pus gutiatus). 


Carapace black or brown, the 
shields showing lighter 
borders; head black; a 
brilliant yellow patch on 
each side behind the eye..Muhlenberg’s Turtle 
(Chelopus muhlenber- 
git). 
bb. Carapace showing raised, angular 
lobes. 
Plates of carapace concen- 
trically ringed; light brown 
above, limbs, neck and 
fleshy parts salmon red... Wood Turtle (Chelopus 
insculptus). 


Plates of carapace with nu- 
merous concentric rings; 
color, olive above, head 
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and limbs gray, profusely 
spotted with black.......Diamond-Back Terra- 
pin (Malacoclemmys 
palustris). 
Tail long, partly covered 
with plates; head very 
large; color brown or 
OLE S.3. BC cea meer Ea Snapping Turtle (Che- 
lydra serpentina). 
¢. FEET CLUB-SHAPED, NOT WEBBED........ TORTOISES. 
Carapace high; plastron 
hinged; color brown, ir- 
regularly marked with yel- 
LOM ea Toe ot hod Set Box Tortoise (Cisiudc 
carolina). 


FIG. 21. HEAD OF LEATHER-BACK TURTLE 


. ¥ & = - ses F 
os a ee 4 i 


FIG, 22. LEATHER-BACK TURTLE 


FIG, 23. LEATHER-BACK TURTLE; ON ITS BACK 
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DESCRIPTIVE LIST OF THE TURTLES. 


The Leather-back Turtle, or Trunk Turtle, Dermochelys 
coriacea (Figs. 21, 22 and 23), is easily distinguished from the two 
other species of sea turtles occasionally taken off our 
coasts, by the heavy, ridge-like processes, seven in 
number, running lengthwise on the carapace. Instead 
of the horny plates usually present on turtles, the carapace and 
plastron of this species are covered with a leathery integument. 
The Leather-back Turtle attains a large size. In warmer waters 
specimens are occasionally captured which exceed seven feet in 
length. The general color is dark brown, although there is 
sometimes a sprinkling of yellow. Like the other sea turtles 
this species never comes to the shore, except for the purpose of 
depositing eggs. Its flesh is of no value for food purposes. The 
reptile feeds upon fishes, crustacea, mollusks and seaweeds. 

Range: Tropical seas. 

Local distribution: Occasionally off the Atlantic coast of the 
Middle Atlantic and New England States, where its presence is 
accidental. 

The Loggerhead Turtle, Thalassochelys caretta (Figs. 24 and 
25), might possibly be confounded with the Green Turtle, owing 
to a similarity of the shells of these species. Certain 
characters, however, make determination compara- 
tively simple. The head of the Loggerhead is very 
large in proportion to the reptile’s size; the flippers are generally 
provided with two nails, while the shell is dark brown, some- 
times marked with a lighter brown. The colors of the Green 
Turtle are much lighter; the head of medium size; there is 
generally one nail on each flipper. Both of these species have 
shells covered with smooth shields. The flesh of the Loggerhead 
is little cared for. It does not deposit eggs in temperate regions. 
This species attains a length of six feet. 

Range: Tropical and semi-tropical seas. 

Local distribution: An accidental visitor off the Atlantic 
coast. 


Leather- 
back Turtle. 


Loggerhead 
Turtle. 


FIG. 24. LOGGERHEAD TURTLE 


LOGGERHEAD TURTLE; ON ITS BACK 


FIG. 25. 
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FIG, 26. GREEN TURTLE 


FIG. 27. GREEN TURTLE; ON ITS BACK 
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The Green Turtle, Chelonia mydas (Figs. 26, 27 and 28), isan 
attractive species, the coloration of the shell being a pale olive, 
marbled with yellow. The Green Turtle obtains its 
name from the distinctly green hue of its fat. Highly 
esteemed as an article of food, these turtles are com- 
monly seen in the markets lying upon their backs, in which 
position they are helpless... In tropical waters this species is 
alleged to attain a weight of a thousand pounds. 


Green 
Turtle. 


FIG. 28. GREEN TURTLE; HEAD 


Range: Tropical and semi-tropical seas. 

Local distribution: An accidental visitor off our northern 
seacoasts. 

The Snapping Turtle, Chelydra serpentina (Figs. 29 and 30), 
represents the largest species of our local turtles, excepting the 
three already described. Its rough carapace of 
somber brown, with its keels and serrations, and the 
proportionately huge, sinister head combine to make 
this creature unique among our turtles. The tail is long and 
possesses a series of plates which form an alligator-like crest; 
the carapace is deeply serrated posteriorly. In proportion to 


Snapping 
Turtle. 


'The majority of the fresh-water turtles, however, when so placed, can 
readily roll over through the comb‘ned assistance of the head and limbs, 


FIG. 29. SNAPPING TURTLE 


FIG. 30. SNAPPING TURTLE ; ON ITS BACK 


127 


128 THE AMERICAN MUSEUM JOURNAL 


the reptile’s size the plastron is very small and provides little or 
no protection for the limbs in time of danger. In color the 
Snapping Turtle is dark brown, with no markings. Adult 
specimens attain a length of two feet and a weight of from 
thirty-five to forty pounds. The carapace of old specimens is 
often covered with moss. 

Slow-running muddy streams and large ponds are the lurking 
places of these reptiles, which are exceedingly voracious. Jying 
partly hidden in the mud, they await the approach of fish or 
even young water fowl. Possessed of a pugnacious disposition, 
a large specimen might well be rated as dangerous. The hooked 
jaws are capable of inflicting deep wounds, and are, moreover, 
employed with energy when the reptile is annoyed. When of 
medium size, the species is said to be edible. The eggs are 
deposited in June, to the number of from two to four dozen; 
they are perfectly spherical and possess a hard shell. 

Range: Canada and the United States east of the Rocky 
Mountains; southward to Ecuador. 

Local distribution: General and abundant. 


FIG. 31. MUD TURTLE 
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The Mud Turtle, Ainosternon pennsylvanicum (Figs. 31 and 
32), 1s often confounded with the Musk Turtle (Aromochelys 
odoratus), which it resembles in shape and size. The 
principal differences between the two species are in 
the markings of the head and the width of the plastron. 
The head of the Musk Turtle shows on each side two distinct, 
yellowish stripes, beginning at the tip of the snout and running 
to the neck, and the plastron is very narrow and is much shorter 
than the carapace, affording little protection. The Mud Turtle, 
on the other hand, shows no stripes upon the head and neck; the 
head is irregularly speckled with green or yellow; the plastron 
is wide, is but a trifle shorter than the carapace, and can be closed 
to afford substantial protection. The average length of the Mud 
Turtle in this vicinity is about three and one-half inches when 
adult. It is not as common as the Musk Turtle. 

Range: The eastern United States from New York to the 
Gulf of Mexico. 

Local distribution: General in slow-running, muddy streams 
and ponds. 

The Musk Turtle, Aromochelys odoratus (Figs. 33, 34 and 35), 
may he distinguished from the Mud Turtle, which it closely re- 
sembles, by the points given under the preceding caption. 


Mud 
Turtle. 


FIG. 32. MUD TURTLE; ON ITS BACK 


FIG. 33. MUSK TURTLE 


FIG. 34. MUSK TURTLE 
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In some localities the Musk Turtle is very common, particu- 
larly in slow-running rivers with soft, muddy beds. When 
annoyed, it gives off a musky odor which is strong 

enough to be offensive. The carapace of an old speci- Mus 
men is usually so overgrown with moss as to be seen 

with difficulty when the animal is lying in the mud in shallow 
water, as is its habit. This species is frequently hooked in fresh- 
water fishing. In many ways the species resembles, in minia- 
ture, the Snapping Turtle. From three to four inches is the 
maximum size. 


FIG. 35. MUSK TURTLE; ON ITS BACK 


Range: Eastern North America from Canada to the Gulf of 
Mexico. 

Local distribution: General in slow-running streams and 
ponds. Occurs within the limits of New York City, and is very 
common in the Bronx River. 

None among our turtles is better known, although possibly 
only by name, than the Diamond-back Turtle, or Terrapin, 
Malacoclemmys palustris (Figs. 36 and 37). The piamona- 
shields of the carapace rise from the surface of the back 
shell in a series of rough, concentric rings; the row of Terrapin. 
shields down the back shows a broken keel which rises rather 
sharply in the center of each plate: this condition is especially 


FIG. 36. DIAMOND-BACK TURTLE (TERRAPIN) 


FIG. 37- DIAMOND-BACK TURTLE; ON ITS BACK 
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PAINTED TURTLE 


FIG. 38. 


; ON ITS BACK 


PAINTED TURTLE 


- 39. 


FIG 
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prominent in young specimens and decreases with age and con- 
sequent wear of the shell. The color of the carapace is uniform 
green or olive, although the edges of the plates are sometimes of 
a slightly different shade. The general color of the limbs, head, 
neck and tail is pale gray, profusely spotted with black; the 
plastron is yellow, lined and spotted with gray. 

The Diamond-back is the familiar market terrapin, and at 
certain times of the year sells as high as $70 per dozen. It is 
becoming rare in the north. Large specimens will measure ten 
inches in length. This is the only species of local turtle (with 
the exception of the Sea Turtles) that frequents salt water. 

Range: The Atlantic coast from New York to Florida. 

Local distribution: Salt marshes in the vicinity of Long 
Island Sound, Staten Island and New Jersey. 

The Painted Turtle, Chrysemys picta (Figs. 38 and 39), is one 
of the most common of the local species and is easily recognized. 

: The general color above is dark olive or black, with 
Painted 4 : 
Turtle. the margins of the shields of a paler shade. The 
margin of the under side of the carapace is black, with 
bright red markings; the plastron is yellow. Limbs, tail and 
neck, black, lined with red; head, lined with yellow. The shell 
of this species is flat and smooth; about five inches is the normal 
length. 

Abundant in the vicinity of ponds, streams and marshes, 
these turtles may be often seen on floating logs or the like, from 
which they plunge quickly if alarmed. The food consists 
principally of small fishes and insects. Captive specimens thrive 
on raw chopped meat or fish. 

Range: North America from New Brunswick to Georgia. 

Local distribution: General and abundant. 

Muhlenberg’s Turtle, Chelopus muhlenbergi (Figs. 40 and 41), 
which somewhat resembles the Spotted Turtle(Chelopus guttatus), 
Muhlen- May be easily distinguished from the latter species 
berg’s by the brilliant orange spot on each side of the head. 
Turtle. = The carapace is dark brown or black, sometimes 
marbled with light brown; the shields often show lighter mar- 
gins. The shell is black beneath, blotched with yellow. The 
spot on each side of the head is quite characteristic. It is 


FIQ@. 40. MUHLENBERQ’S TURTLE 


FIG. 41. MUHLENBERQ’S TURTLE 
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FIG. 42, WOOD TURTLE 


FIG. 43, WOOD TURTLE; ON ITS BACK 
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situated a little behind the eye and slightly above the region of 
the ear. The species is very rare in this vicinity. An adult 
specimen will measure four inches in length. 

Range: Southern New York, New Jersey and eastern 
Pennsylvania. 

Local distribution: Recorded from Staten Island and the 
Palisades of the Hudson River. Frequents shallow streams and 
swamps. 

The Wood Turtle, Chelopus isculptus (Figs. 42 and 43), 
sometimes called the Wood Tortoise, is a species quite terrestrial 
in habits. The general aspect of the carapace is 
rough, the plates being raised in concentric rings, and 
there is a distinct keel down the back. The color is 
brownish above, irregularly and rather indistinctly marked with 
yellow or light brown; the plastron is reddish yellow with a 
blotch of black on each plate; limbs, neck and fleshy parts 
tinged with salmon red. The head is uniform brown. 

Although never found far from the vicinity of water, this 
species is not a water turtle, but prefers to roam about on swampy 
ground. In habits it resembles the Box Tortoise (C7studo 
carolina), feeding largely upon vegetable matter. The Wood 
Turtle attains fairly large dimensions, the length of an adult 
specimen being eight inches. 

Range: The northeastern United States. 

Local distribution: General in swampy districts, but not 
common. 

The Spotted Turtle, Chelopus guttatus (Fig. 44), rivals the 
Painted Turtle in being the most common of the local chelonians. 
The shell is smooth and black above with numerous 

: : aa Spotted 
round, yellow spots which vary in number on different Partie. 
individuals. The plastron is yellow, blotched with 
black. The average length of an adult specimen is four 
inches. 

Range: Maine to South Carolina; westward to Ohio. 

Local distribution: General and abundant. 

The Box Tortoise, Cistudo carolina (Figs. 45, 46 and 47), is 
a strictly terrestrial species. The plastron is provided with a 
remarkable, practical double hinge, which is employed for pro- 


Wood 
Turtle. 


FIG. 44. SPOTTED TURTLE 


FIG. 45. BOX TORTOISE 
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tection in time of danger. When the reptile is annoyed, the 
front and rear sections of the plastron are pulled upwards to- 
wards the carapace, and so closely do the two shells 
come together that it is difficult to insert even a fine 
wisp of straw at any point between them. 

The Box Tortoise lives to great age, as is shown by the fact 
that specimens have been found upon the shells of which were 
names and dates that had been carved there sixty and seventy 
years before. Such tortoises were found near the fields in which 


Box 
Tortoise. 


FIG. 46. BOX TORTOISE; ON ITS BACK 


they lived when marked, hence the probability is that the ani- 
mal is not a great traveler. During very dry seasons the Box 
Tortoise has been known to abandon the surface of the ground 
and burrow deeply into moist earth or mud. 

Extremely variable in coloration, although the general colors 
are brown or black, irregularly marked with yellow, the species 
is more readily recognized by its form. The carapace is arched 
and high; the limbs are club-shaped and fitted for a terrestrial 
existence. Male specimens may be recognized by a distinct 
concave area on the rear section of the plastron and by their 
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red eyes. The Box Tortoise is largely herbivorous. It is very 
fond of berries. The length of an adult specimen is about six 
inches. 

Range: The eastern United States. 

Local distribution: General and common. 


FIG. 47. BOX TORTOISE WITH CLOSED PLASTRON 
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PREFATORY NOTE 


The Museum gratefully acknowledges the codperation of the 
New York Zodlogical Society in the preparation of the Guide. 
The author is Mr. Raymond L. Ditmars, Curator of Reptiles 
in the New York Zodlogical Park, Bronx Park, who also pre- 
pared the leaflet upon the local reptiles which was issued with the 
preceding number of the JournaL. Through Director W. T. 
Hornaday the abundant living material of the Zodlogical Park 
was placed at the disposition of the Museum for the purpose of 
making photographs for the illustrations, and through Director 
C. H. Townsend similar courtesies were extended at the New 
York Aquarium, Battery Park. The source of the illustrations 
is indicated under each figure. 
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The collection illustrating the local batrachians may be 
found at present in the Synoptic Hall, No. 107 of the ground 
floor of the Museum Building. 
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INTRODUCTION. 


come the batrachians, creatures which may be 
said to constitute a connecting link between the 
reptiles and the fishes. Unlike the former, the 
great majority of batrachians begin life as strictly 
aquatic, fish-like forms, provided with gills, which with many 
species are elaborately developed in the shape of external, 
fringed processes. From this aquatic form, with gills (the tad- 
pole or larval stage), the average batrachian ultimately matures 
into a creature constituted to breathe atmospheric air. 

Swamps and bogs and the borders of streams and ponds are 
usually the homes of the batrachians, which thrive in such damp 
situations. Some species, like the toad, are quite terrestrial, and 
many are subterraneous, but with few exceptions they frequent 
the immediate vicinity of water or damp and shaded places. 
There are species that remain aquatic throughout life, like the 
Mud Puppy (Necturus) and the Hellbender (Cryptobranchus), 
both North American species. In the Old World is found the 
Proteus, a blind and translucent species, that passes its entire 
existence in underground rivers or in the dark lakes of European 
caverns. 


1 Reprinted from The American Museum Journal, Vol. V, pp. 161-206, 
Oct., 1905. 
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With but few exceptions the mature batrachians differ from 
the reptiles in the total absence of scales. Their naked, usually 
slimy skin at once defines them to the novice. The few scaled 
species indicate their scalation only upon close examination, and 
beneath the shining skin may be discerned a fine dermal texture. 
No species among the local batrachians possesses scales. 

In our local fauna, two orders of the Batrachia are represented. 
These are the Urodela, comprising Salamanders and Newts, and 
the Salientia, or Tailless Batrachians (the Toads and Frogs). 


SALAMANDERS. 


Order Urodela. 


The salamanders and the newts may be easily recognized by 
their lizard-like form, but even the novice may at once distin- 
guish them from true lizards by their moist or slimy, naked skin, 
totally devoid of scales. Many of the semi-aquatic species, how- 
ever, are actually known in the regions they inhabit as water 
lizards. 

The majority of the local species begin life, like the frogs and 
toads, as tadpoles, hatching from opaque eggs which are de- 
posited in streams and ponds. Unlike the frog larva however, 
the tadpole of the salamander retains throughout the larval state 
external gills, arranged in three tufts on each side of the head. 
These gills are delicately fringed and enable the young creature 
to lead a fish-like existence. The presence of these organs 
enables the observer to distinguish at a glance the larve of the 
salamanders and newts from those of the frogs and toads. Apart 
from the gills, however, the salamander tadpoles differ from the 
tailless batrachians in the development of the limbs. The front 
limbs are the first to appear, an external character quite reversed 
among the frog larve. Though the development with the latter 
is the same as with the salamanders, the growth of the front 
limbs goes on under cover of the operculum, while the hind limbs 
are attaining external development. When the front limbs attain 
their growth, they push their way suddenly through the folds of 
the operculum and into view. 


A few of the local salamanders, represented by the genera 
[8] 
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Plethodon and Hemidactylium, undergo their metamorphosis in 
damp places under stones or logs in the woods. The young of 
these possess branching gills when hatched, but the gills are 
absorbed within a few days. 

In the vivarium, many of the salamanders may be kept for 
observation by providing them with some three inches of damp 
Sphagnum moss, over which have been placed strips of old bark. 
The moss should be kept very damp. Ant larve, the grubs of the 
smaller wood-boring beetles and small earthworms serve as food. 

If these creatures were provided with scales like the reptiles, 
the making of a popular key for identification would be simple. 
There is, however, among most salamanders a peculiar uniformity 
of external surface and general structure. Technical divisions of 
the Urodela are founded upon the arrangement of the teeth, the 
anatomical structure of the tongue, the shape of the tail and the 
development of the toes. In the preparation of the following 
key, however, the writer has relied upon the few characters that 
appeal to an observer not versed in technical terms. The char- 
acters employed pertain to variation of outline, where such exists, 
size and color-pattern. In our local fauna four families, com- 
prising twelve species and two varieties, are represented. These 
are, the AMBLYSTOMID&, represented by Amblystoma opacum, 
A. tigrinum, A. punctatum; the PLETHODONTID&, Plethodon 
glutinosus, P. cinereus, P. cinereus erythronotus, Hemidactylinm 
scutatum, Spelerpes ruber, S. bilineatus, S. longicauda; the 
DESMOGNATHID, Desmognathus fusca, D. ocrophea; the PLEv- 
RODELIDZ, Diemyctylus viridescens, D. viridescens miniatus. 


Key to the Salamanders. 


a. FORM STOUT, SIZE LARGE. 
1. Tail flattened towards the tip. 
Black, marbled with grayish 
white blotches............. Marbled Salamander (Amblystoma opacum). 
Black, marbled with yellow, 
the yellow predominating... Tiger Salamander (Amblystoma tigrinum). 
Black, two rows of yellow 
spots, black predominating. Spotted Salamander (Amblystoma  punc- 
tatum). 
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b. Bopy CYLINDRICAL, ELONGATED. 
1. Tail rounded. 
Size moderate; black, with 


silvery Spots...seea ae Slimy Salamander (Plethodon glutinosus). 
Size very small; brown, with 

muntite white dots. ......:.. Gray Salamander (Plethodon cinereus). 
Size very small; dark gray, a 

reddish band on back...... Red-backed Salamander (Plethodon ciner- 


eus erythronotus). 
2. Tail bluntly oval. 


Size small; snout very blunt; 


brown, paler on back...... Four-toed Salamander (Hemidactylinm 
scutatum). 
3. Tail flattened towards the tip. 


Size moderate; bright red, 

spotted with black........ Red Salamander (Spelerpes ruber). 
Size small; yellow band oa 

back, dark bands on the 


SIGES. |. serene oe ee eee Two-lined Salamander (Spelerpes biline- 
atus). 


Size larger; yellow, sides with 

many black spots and a 

median dorsal series thereof; 

tail keeled above, very long. Long-tailed, or Cave Salamander (S pelerpes 

longicauda). 

Size moderate; gray, minutely 

dotted with white; greater 

length: ofstaiilak eons. 52a Dusky Salamander (Desmognathus fusca). 
Size moderate; brown, lighter 

on head; basal half of tail 


TOUMACE cpr & pe elton SI eee Mountain Salamander (Desmognathus 
ocrophea). 


c. OUTLINES WELL PROPORTIONED; SIZE SMALL. 
1. Tail flat from base to tip. 

Skin smooth; tail fin-like; 
olive above, yellow beneath, 
a row of red spots on side; 
AQUATIC Ns {cayenne ee Water Newt (Diemyctylus viridescens). 

Skin rough; tail thicker; red- 
dish brown to vermilion; 


terrestrialas. «sae eee Red Eft; Mountain “ Lizard ” (Diemyctylus 
viridescens miniatus). 
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DESCRIPTIVE LIST OF THE SALAMANDERS. 


FIG. 2. THE MARBLED SALAMANDER 


From specimen in New York Aquarium 


The Marbled Salamander, Amblystoma opacum Gravenhorst 
(Fig. 2), is of moderate size and stout form, with flattened tail, 
which is thick at the base. General color slaty-black, — yartiea 
with large elongated spots or blotches of grayish-white Salaman- 
on the back and head. Some of the spots run together, der. 
producing a marbled appearance, a character which occurs on 
the back of many specimens. The spots are regularly disposed 
as half-rings on the upper surface of the tail, producing a banded 
appearance. Beneath, this species is a uniform bluish-black. It 
may be distinguished from the other local representatives of the 
genus by its grayish-white markings, the other species possessing 
yellowish markings. Total length, 4? inches; length of tail, 2 
inches. 

Range: The eastern and central portions of North America. 


Local Distribution: General in this vicinity, but not common. 
[11] 
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The larve of the marbled Salamander may be found in shallow 
ponds in the openings of woods. They grow rapidly and leave the 
water late in June or early in July. While developing, they pre- 
sent a dull, grayish appearance, thickly dotted with white, which 
pattern gives way to the markings of the adult a short time prior 
to their leaving the water. In the adult form this salamander 
selects dry situations, and may be found under stones in sandy, 
or dry and hilly country, where it burrows to some depth. 


FIG. 3. THE SPOTTED SALAMANDER 
From specimen in New York Zodlogical Park 


The Spotted Salamander, Amblystoma punctatum Linn. (Fig. 
3), is a large form with stout body and broad head. The tail is 
Spotted rounded at the base, but bluntly compressed towards 
Salaman- the end. Black above, with a row of round brilliant- 
HEE yellow spots on each side. This row extends to the tip 
of the tail and is a ready means of identification. There are 
several of these spots, too, on the upper surface of each limb. 
The lower sides are slaty-gray, sprinkled with small, bluish-white 
spots. In form the Spotted Salamander slightly resembles the 
Tiger Salamander, but may be distinguished therefrom by the 
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regularity of its color pattern. Total length, 7 inches; length 
of tail, 32 inches; width of head, } inch. 

Range: Eastern and central North America. 

Local Distribution: Sparing, in damp woods. 

The eggs are deposited early in the spring in ponds and small 
streams. They resemble the spawn of frogs. The adult may be 
found under logs and stones in thinly timbered sections. Like 
the other species of this genus, this salamander will live for years 
in the vivarium. 


FIG, 4. THE TIGER SALAMANDER 
From specimen in New York Zoélogical Park 


The Tiger Salamander, Amblystoma tigrinum Green (Fig. 4), is 
a large species with stout body, flat head and compressed tail. 
Ground color above, dark brown or gray (sometimes Tiger 
black), thickly covered with large, irregular, yellowish Salaman- 
blotches. The blotches predominate and impart a Gets 
marbled appearance to the animal. On the lower portions of the 
sides the yellow is present in the form of round spots, or scattered 
blotches, and the ground color is lighter. The chin is thickly 
marked with yellow, but little of the color is apparent on the 
abdomen, which is gray. The intensity of the markings depends 
much upon the age of the individual. Very old specimens show 


a faint pattern and in some lights appear to be of a dull, uniform 
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brown. This is the largest of our salamanders. Although in form 
resembling the Spotted Salamander, its blotched appearance 
makes identification easy. The limbs are large and well de- 
veloped. A mature specimen from New Jersey shows a total 
length of 84 inches; the tail is 33 inches long, and the head 3 
inch wide. The species is said to attain a length of eleven inches. 

Range: The entire United States and southern Canada; 
northern and central Mexico. 

Local Distribution: Rare, but found occasionally on Long 
Island and in New Jersey. 

Although one of the rarest of the local batrachians, the Ti- 
ger Salamander is our most interesting species. The metamor- 
phosis from the larval to the adult form depends largely upon 
light and temperature, and is strongly influenced by surrounding 
conditions. In the western and southwestern portions of the 
United States it is abundant, and throughout those areas, for 
many years, its larval or tadpole stage was thought to constitute 
a distinct species, the Axolotl. In permanent lakes of some 
depth, where the water remains moderately cold and there is 
abundance of food suitable for the larval form, this creature 
evinces an interesting persistency in retaining the branching 
gills (branchize) and continues its aquatic existence for indefinite 
periods even attaing the size of the terrestrial form. 

More remarkable, however, than tardy metamorphosis is the 
fact that during this evidently larval state these creatures breed 
and deposit eggs. In this aquatic form the species has had 
several different names. In the case of an evaporating pool, 
slowly drying away under the summer sun, the larva finds an 
opportunity along the shallow borders frequently to employ its 
nostrils at the surface of the water, with the result that the gills 
become degenerated and transformation is hastened. 

Adult specimens secrete themselves in burrows, not far from 
the vicinity of water, although they may be occasionally found 
hiding under decaying logs, in very moist situations. They prey 
upon insects and worms, and they even attack larger creatures, 
when within reach. A specimen in the writer’s collection de- 
voured several very young field mice. Hiding by day, they prowl 


during the hours of darkness or during rains. 
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The Four-toed Salamander, Hemidactylium scutatum Tschudi 
(Fig. 5), is small, with cylindrical body and very bluntly oval 
tail. Color above, deep reddish brown; about the po toed 
head, especially on the snout, there is a lighter shade, Salaman- 
approaching bronze. Close examination of most speci- der. 
mens will reveal the presence of numerous dark spots on the 
upper surfaces. The sides of the body present a mottled ap- 


FIG. 5. THE FOUR-TOED SALAMANDER 
From specimen in Am. Mus. Nat. Hist. 


pearance, and the ground color is much lighter than on the back. 
The entire under surface is bluish-white, with a few, irregularly 
placed dark spots, presenting a strong contrast with the principal 
color. 

This small species somewhat approaches the Gray Salamander 
in appearance, but may be distinguished therefrom by its very 
blunt snout and proportionately shorter tail. The back and the 
sides are strongly marked with furrows, a feature in which the 
species is quite unique. The limbs are small and weak. There 
are but four toes on the hind foot. Total length, 3 inches; 
length of tail, 14 inches. 

[15] 
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Range: The entire eastern portion of the United States. 

Local Distribution: Mostly along the Palisades of the Hudson 
River. 

The Four-toed Salamander, rather a rare species in this 
vicinity, is generally found in scattered companies. It is strictly 
terrestrial, and inhabits timbered regions, where it hides under 
logs and stones. 


FIG. 6. THE GRAY SALAMANDER 
From specimen in New York Zodlogical Park 


The Gray Salamander, Plethodon cinereus Green (Fig. 6), is 
a small form, very slender and worm-like; tail round and long. 
Gray Color above, dark brown, grayish or black, sprinkled 
Salaman- with minute silvery spots. Sides of the body lighter 
— and speckled with dark gray. Abdomen pale gray, 
marbled witha darker shade. Total length, 3 inches. Diameter 
of body, #8 of an inch. 

Range: Southern Canada and the United States generally, 
east of the Mississippi. 

Local Distribution: Particularly abundant on the Palisades 
of the Hudson River. 

This very common little salamander is strictly terrestrial. 
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It may be found in numbers, hiding under flat stones and logs in 
damp woods. Although provided with very small and slender 
limbs, it displays remarkable agility when disturbed, either 
wriggling its way among fallen leaves, or progressing over them 
by a series of jumps caused by doubling its worm-like body into 
a series of lateral undulations and suddenly straightening itself. 

The eggs are deposited under damp and decaying logs, in 
moss or under stones. When the minute larve emerge, they 
possess external gills, but these are absorbed within a few days’ 


FIG. 7. THE RED-BACKED SALAMANDER 
From specimen in New York Zodlogical Park 


time. The species is never aquatic at any stage of its life. It is 
easily distinguished from the other salamanders by its extremely 
slender body and perfectly round tail. 


The Red-backed Salamander Plethodon cinereus erythronotus 
Green (Fig. 7), in size and dimensions is like the preceding form. 
Grayish on the sides with a bright reddish band on Regq-phackea 
the back. Salaman- 

This band is wide, covering the greater portion s 
of the back and extending towards the end of the tail, where it 


becomes obscure. The lower portions of the sides present a 
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thickly dotted appearance; the abdomen is grayish, marbled 
with darker gray. On some specimens the bright band on the 
back is sprinkled with small gray dots, but these are so 
minute that they scarcely produce a dull effect upon the color. 
On occasional specimens these dots fuse together, forming a dull 
line down the back, and imparting a resemblance to the markings 
of many specimens of the Two-lined Salamander. From the 
latter, however, the present species is at once distinguished by 
its round tail. 

Range: The United States east of the Mississippi and southern 
Canada. 


FIG. 8 THE SLIMY SALAMANDER 
From specimen in New York Aquarium 


Local Distribution: Generally abundant in damp woods. 

This variety is commonly found with the typical form, and 
occasionally under the same logs and stones with the Slimy 
Salamander. 


The Slimy Salamander, Plethodon glutinosus Green (Fig. 8), 

is of moderate size and rather slender, cylindrical form. The 

: tail is round. Black above, thickly covered with ir- 
Slimy : z : 

Salaman- vegular greenish-white, or lichen-gray spots, these often 

der. appearing like patches of silvery dust. Different 

specimens show great variation in the size of the patches, some 


being blotched with the light color, while others might be said to 
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be finely speckled therewith. Lead color beneath, on which dull 
surface many specimens show numerous white dots. This species 
somewhat resembles the Marbled Salamander, but may be dis- 
tinguished therefrom by its round tail and more numerous spots. 
It is, moreover, a more slender creature. The neck is much nar- 
rower than the head, causing the latter to look broad and flat, as 
in the larger salamanders (Amblystoma). Total length, 5 inches; 
length of tail, 24 inches. 

Range: From Canada to Florida and westward to Texas. 

Local Distribution: General and common. It is particularly 
abundant on the New Jersey side of the Hudson River, along the 
Palisades. 

When handled, this salamander exudes through the skin a 
whitish mucus that adheres persistently, hence the technical 
name, glutinosus, and the common one, Slimy Salamander. It 
is a common species, preferring hilly or mountainous districts, 
where it leads an entirely terrestrial life, hiding under stones and 
logs in thickly timbered places, whence it issues at night or in 
rainy weather. 


The Two-lined, or Yellow-backed, Salamander, Spelerpes 
bilineatus Green (Fig. 9), is a small, slender form, with flat tail. 
Yellowish on the back, which color is bordered on each ares 
side with a band of dark gray, brown or black. These oy yYellow- 
bands start from behind the eye and extend down the _ backed, 
tail. Beneath the bands the color is pale yellow, pro- cae 
fusely sprinkled with dark spots. The broad, yel- ee 
lowish band, covering the back is often spotted with dark gray 
or brown, and on some specimens the spots run together down the 
back forming a narrow, dark line. The entire under surface is 
bright and immaculate yellow. The body is cylindrical; the 
tail decidedly compressed. Total length, 32 inches; length of 
tail, 1 inches; diameter of body, + inch. 

Distribution: General, very abundant in the beds of rocky 
brooks. 

Range: From Maine to Florida, and westward to the Missouri 
River. 


The Two-lined Salamander is an extremely active species. It 
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is usually found hiding under flat stones in the beds of brooks, not 
actually under water, but where the soil is thoroughly saturated 
with moisture. When disturbed in its hiding-places, it does not 
entirely depend upon its diminutive limbs for escaping from 
danger, but makes surprisingly rapid progress by doubling its 
body into a series of lateral undulations and suddenly straighten- 
ing it. The result is a number of bewildering jumps. This per- 
formance is varied with a snake-like wriggling. Thus, with a 
combination of agile motions, the little animal makes like a flash 


FIG. 9. THE TWO-LINED OR YELLOW-BACKED SALAMANDER 
From specimen in New York Zodélogical Park 


for the water and secretes itself among the stones. It is seldom 
seen except in the immediate vicinity of water, and the larve 
attain nearly the size of the adult before they begin an air- 
breathing existence. 


The Long-tailed, or Cave, Salamander, Spelerpes longicauda 
Green (Fig. 10), resembles in form the Two-lined Salamander, 
Long-tailed, DUt is a larger species and has a proportionately 
orCave, longer tail. The tail is much compressed and con- 
Salaman- siderably longer than the body. The back is rich 
ee yellow, the sides paler. Scattered over the entire upper 


surface are coarse, black dots, which, on the sides of the tail 
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usually fuse into a series of upright bands. The abdomen is 
immaculate yellow. Total length, 4? inches; length of tail, 2} 
inches. 

Range: The Central States, and inland portions of the At- 
lantic States. 

Local Distribution: Mr. W. D. W. Miller has captured speci- 
mens near Plainfield, New Jersey. The writer has not taken it 
within the limits embraced by this work, but has found it abun- 
dant in Pennsylvania. 


FIQ@. 10. THE LONG-TAILED, OR CAVE, SALAMANDER 
From specimen in Am, Mus. Nat. Hist. 


This vividly marked species is at times found at a considerable 
distance from water, though always in damp situations—in 
caves or among the fissures of moss-covered rocks. The writer 
took large numbers of specimens along a mountain stream, at 
the Delaware Water Gap, Pennsylvania. They were hiding 
under flat stones in the bed of a nearly dry stream. Their rich 
coloration was in strong contrast to the damp sand. About a 
dozen of these specimens lived for a period of more than two 


years in damp, sphagnum moss, placed in an vivarium. During 
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this period they were supplied with ant-larve and white ants, 
or termites. During the day they always remained hidden, but 
at night they were frequently observed crawling about the 
surface of the moss. 


The Red Salamander, Spelerpes ruber Daudin (Fig. 11), is of 
moderate size. Its form is cylindrical, — slender when young, 


Red becoming stout with an increase in length. Limbs 
Salaman- small; tail rounded at base and becoming flattened 
aes towards the tip. Rich red or salmon color above, pro- 


fusely sprinkled with small black spots; paler beneath. 


FIG. 11. THE RED SALAMANDER 
From specimen in New York Zoélogical Park 


Young specimens are frequently of a bright coral-red and not 
distinctly spotted. Those of medium size are darker red, with 
intensely black spots, while old specimens are often brownish 
and spotted with gray. Total length of fully adult specimen, 54 
inches; length of tail, 2} inches; diameter of body, } inch. 

Range: Canada to the Gulf of Mexico and westward to the 
Mississippi River. 

Local Distribution: Moderately abundant in the Orange 


Mountains of New Jersey. 
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The eggs are deposited early in the spring in the deeper pools 
of brooks; the adults are semi-aquatic, living in the beds of clear 
and cold brooks under flat stones or in immediate proximity to the 
water, into which they quickly make their way when disturbed. 
They may be sometimes found hiding under the luxuriant moss 
that covers rocks adjacent to mountain streams, where their 
brilliant color is in vivid contrast to their surroundings. 


FIG. 12. THE MOUNTAIN SALAMANDER 
From specimen in New York Zodélogical Park 


The Mountain Salamander, Desmognathus ocrophea Cope 
(Fig. 12), is of moderate size. Body cylindrical; tail rounded 
for the greater part of its length, flattened near the 
tip and tapering to a long, sharp point. A wide band Mountain 
of brown extends down the back from behind the head Geen 
to the base of the tail, where it narrows and becomes indistinct 
towards the tip. Beneath the brown band the sides are dark 
gray. From the eye to the angle of the mouth there is a band of 
light color. The abdomen is dirty white, and generally sprinkled 
with pure white dots. 

On occasional specimens the back is sprinkled with a line of 


black dots, giving the species a very similar pattern to the Two- 
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lined Salamander, which it also resembles in outlines. The adult 
Mountain Salamander may be recognized, however, by its 
rounded tail. Young specimens strongly resemble the Red- 
backed Salamander, even to the rounded tail. The following 
characters should be considered in separating them: 


Desmognathus ocrophea.' Plethodon cinereus erythronotus. 
Form moderately slender. Form very slender. 
Stripe down the back brownish. Stripe down the back reddish. 
A light band from eye to angle No band from eye to angle of 
of mouth. mouth. 


Total length, 34 inches; length of tail, 13 inches; diameter of 
body, 33, inch. 

Range: Common in the Adirondacks and the mountains of 
northern Pennsylvania, whence it extends southward into the 
mountain chains of Virginia and North Carolina. 

Local Distribution: Very rare, and the species may possibly 
not occur within the limits given. A single specimen has been 
taken at Greenwood Lake, N. J.2 It has also been found in 
Allegany County, N. Y. It may occur in the Orange Moun- 
tains of New Jersey. 

In habits it appears to be quite terrestrial, living under decay- 
ing logs or burrowing its way under their bark. 


The Dusky Salamander, Desmognathus fusca Rafinesque 
(Fig. 13), is of medium size. The body is cylindrical and mod- 
Dusky erately slender; tail flat. Color above dark brown or 
al gray, with an obscure, reddish brown tinge on the 

: back. The reddish brown tone is usually distinct on 
the tail, where it is paler in hue. Numerous black spots show 
through the brown of the back, which is often bordered with a 
tinge approaching pink or flesh color, the pink also showing on 
the tail. Outside this pinkish shade are numerous minute white 
dots arranged in thick clusters on the sides of the body. The 
skin of the abdomen is light and translucent and finely marbled 
with gray. Very old specimens are generally so dark as to 

1 This species is of doubtful or very rare occurrence in this vicinity. 

2 Taken by Eugene Smith, of Hoboken, N. J. 
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appear almost uniform black above and show no traces of mark- 
ings except on the sides and abdomen. The head is about the 
same width as the body. The front pair of limbs is feeble; the 
hind pair, larger and stronger. Total length, 4% inches; length 
of tail, 2} inches; diameter of body, # inch. 

Range: Eastern North America. 

Local Distribution: Abundant in the vicinity of small streams. 

This is the most abundant of our salamanders, but it is not 


FIG. 13. THE DUSKY SALAMANDER 
From specimen in New York Zoological Park 


found except in the immediate vicinity of water. It is common 
in all situations where flat stones, dead leaves or similar objects 
not actually in the water, but in damp or muddy places in the 
beds of pools, offer concealment. When discovered in its lairs it 
runs and wriggles with bewildering agility, often taking to shallow 
water and secreting itself in the mud in order to escape. Accord- 
ing to Cope, the eggs of this species are connected by an albumin- 
ous thread, which contracts and hardens after deposition. One 
of the sexes protects this string of eggs by twisting it about the 
body and remaining in concealment. The exact duration of the 


guard over the progeny is not definitely known. The young 
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salamanders emerge from the eggs with traces of external gills, 
which are soon absorbed. 


The Water Newt, Diemyctylus viridescens Rafinesque (Fig. 
14), is of medium size. The body is rather stout; the tail very 
ae flat and fin-like. Dark olive or green above, on which 
Newt: are scattered numerous small black dots; on each side 

of the back is a row of small round spots of brilliant 
vermilion or brick red and bordered with narrow rings of black. 
The abdomen and lower sides of the body are pale yellow, which 


Ls —3 


Z : Sy Binet 
FIG. 14. THE WATER NEWT 
From specimen in Am. Mus. Nat. Hist. 


meets in abrupt contrast the olive of the upper surface; this 
pale color is thickly covered with small black dots. On the head 
the line of meeting of the dark and light colors is slightly below 
the center of the eye. 

The tail is very thin and at all times shows traces of fin-like 
edges, this character being particularly noticeable with the males 
during the autumn and the spring. Compared with the size of 
the body the limbs are large and well developed. Male speci- 
mens may be distinguished from the females by the large 
and stocky appearance of the hind limb, the lower joint of 


which is flattened and very wide, and in appearance quite out of 
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proportion to the front limb. In female specimens the front and 
hind limbs are of nearly equal size. During the autumn the 
males acquire a peculiar series of hard ridges along the inner sur- 
face of the hind limbs. This growth is more pronounced during 
the breeding season when it is clearly discernible as a raised, 
black process of skin, with a rough surface like the angular edge 
of a file. Total length, 33 inches; length of tail, 2} inches. 

Range: Eastern United States and southern Canada. 

Local Distribution: General, in ponds and lakes. 

In this immediate vicinity, the Water Newt is a strictly 
aquatic creature, unless, on account of unusual summer heat, the 
waters of its pond evaporate, when it takes shelter under stones 
or pieces of bark and in such damp places awaits the refilling of 
its pond by the fall rains. 

The species breeds in the early spring, depositing the eggs 
singly orin pairs. The eggs are covered with a glutinous envelope 
and are deposited in such a manner that they adhere to the 
leaves of aquatic plants. The larve possess branching gills like 
those of the larve of the true salamanders. These gills often 
persist until the animals have reached a length of three inches or 
more, although absorption usually occurs when the larva is about 
two inches in length. Thus the transformation appears to be 
irregular, and not infrequently perfectly developed Water Newts 
are found that are barely one and one-half inches in length. 
The metamorphosis is undoubtedly hastened by the warmth of 
shallow ponds. After the gills have disappeared, the matured 
individual continues to lead an aquatic life, although if forci- 
bly removed from the water and kept in a damp place, it will 
live for an indefinite time, breathing with a rapid trembling 
of the throat, which is the same as the respiratory gulping of 
the frogs. 


The Red Eft, or Mountain “Lizard,’’ Diemyctylus viridescens 
mintatus Raf. (Fig. 15), is a Water Newt which has deserted the 
ponds in mountainous districts and has taken up life in peg Eft, or 
the damp woods. It is not, however, a distinct variety, Mountain 
since its terrestrial existence is irregular, and it fre- “ Lizard.” 


quently returns to the water to lead an aquatic life. The Red 
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Eft is merely a phase of the common Newt, but it is an interesting 
case of adaptation to environment. 

Few observers who have visited mountainous places in the 
eastern United States have failed to notice in the damp woods 
the brilliant red “lizards” slowly making their way over the 
carpet of fallen leaves. Among residents of the country places 
they are known as Red Efts, Fire “ Lizards” and Rain “ Lizards.” 
These are not lizards, but they are batrachians, and they repre- 
sent a form of the common Newt that has seemingly tired of the 
water and begun a terrestrial existence. The animals vary in 
cclor from dull brown to brilliant vermilion. Rows of red dots 


FIG. 15. THE RED EFT, OR MOUNTAIN “ LIZARD” 
From specimen in New York Zodélogical Park 


are very apparent on the brown forms, while on the vermilion 
forms they are less distinct, but can be discerned as richer red, 
bordered with narrow circles of black. The brown specimens are 
forms that have left the water but a short time; those of the 
brilliant red hues have for some time been leading a terrestrial 
life. During dry weather the Red Efts hide under leaves and 
moss; after the summer showers they issue from their hiding- 
places to swarm through the woods. 

In mountain ponds in the heart of districts where the red 
form is very abundant, the aquatic adults may be found swarm- 
ing in the water. If the latter are taken from the water and 
kept in damp moss or among leaves, they lose their greenish tints 
and the smooth appearance of the skin, becoming dull brown and 
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rough, an indication of the red hue and rough skin of the terres- 
trial form. If, on the other hand, specimens found in the woods 
be placed in an aquarium, they at first show signs of marked 
distaste for their new quarters. After a time, however, they be- 
come reconciled to the water and lose their bright tints, thus be- 
ginning to assume the colors of their aquatic associates, while 
the tail grows broader and better suited for swimming. Very 
small, bright red forms are often found in the woods, demon- 
strating that such specimens have left the water immediately 
after completing the larval stage. 

As an explanation of the eccentricities of this species it may 
be explained that the cool depths of the mountain forests, con- 
tinuously and heavily shaded, and well saturated with moisture, 
offer the species an inducement to vary its life history. Close to 
New York City, where the red form is unknown, the writer has 
observed an intimation of this terrestrial tendency. In the 
thick woods of the Palisades of the Hudson, he has found occa- 
sional Newts hiding under pieces of bark that rested a few feet 
from the edge of a pool inhabited by numbers of the kind. Such 
specimens showed a tinge of brown like the form muimnzatus. 

The terrestrial form has been described as possessing a much 
rougher skin and lacking the fin-folds of the tail of the aquatic 
form. These characters, however, are caused merely by the 
drying of the skin. 

In the aquarium, the water form is an interesting creature, 
and may be kept in flourishing condition by feeding it small 
earthworms or small pieces of raw beef. The red form lives well 
in a vivarium which has been plentifully supplied with damp 
moss. It will eat the larve of ants and small earthworms. It 
may be found in the Highlands of the Hudson River. Its range 
of distribution is much the same as the water form, except that 
it occurs principally in mountainous districts. 
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TOADS AND FROGS. 
Order Salientia. 


The Toads and Frogs are the most familiar forms of the 
batrachians. Eleven species occur in the local fauna, repre- 
senting four families. All of the local species deposit their eggs 
in the water and the young pass through a tadpole stage before 
acquiring the form of the adult. The duration of this larval 
stage varies considerably with the different species. In some 
it is limited to a few weeks, others require considerably more 
than a year to complete their metamorphosis. The growth in 
the water is much influenced by light and temperature. 

For a short time after hatching, the tadpoles of most species 
are provided on the under surface of the head with two suckers. 
These organs enable the fragile creatures to cling to the leaves of 
aquatic plants instead of lying upon the muddy bottom, where 
they would be exposed to the attacks of many enemies in the 
shape of the carnivorous larvee of aquatic insects. At the time 
of hatching, the young creatures are leech-like in appearance. 
Development is rapid. Within three days they present the 
complete form of the tadpole, with fin-like tail. Within a few 
hours after hatching the mouth-parts begin to develop, and a 
few days later the little creature feeds upon delicate aquatic 
vegetation. They then swim readily in search of food, and the 
suckers become aborted and quickly disappear. 

For a few hours after leaving the egg, the frog tadpole possesses 
branching gills. These soon shrivel and their bases are covered 
with folds of skin (the ‘“operculum’’). Under this fold the fore 
limbs soon begin their growth. This is the first pair of limbs to 
acquire full growth, but they are not visible until after the hind 
pair has appeared. From external appearances the frog tad- 
pole thus seems to acquire the posterior pair of limbs first. 


Somewhat later the front pair suddenly are thrust through the 
[30] 
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folds of the operculum. This is in contrast with the larve of 
the salamanders, in which the operculum is absent and the fore 
limbs are nearly full grown before the rear pair is visible. More- 
over, the tadpoles of the salamanders retain their gill-stalks on 
each side of the head until after the growth of the limbs is 
completed. 

A popular key to the identification and classification of the 
Toads and Frogs follows: 


Key to the Toads and Frogs. 


I. Tips of toes (digits) expanded in 
the form of adhesive disks or 
TSG (Ele Sag er or eee ae The Tree Toads. 
a. SIZE VERY SMALL. 
1. Disks but slightly developed. 
Brown; a wide green band on 


the back................... Cricket Frog (Acris gryllus crepitans). 
Gray; three brown bands on 
neHbe Che eA mow ten tone e Wio suds Swamp Tree Toad (Chorophilus triser- 
zatus). 


2. Disks well developed. 
Brown to green (varying); a 
dark, X-shaped mark on the 
[OEIC Cad 2 Re A Roe a eee Pickering’s Tree Toad (Hyla pickeringt). 
b. SIZE SMALL. 
Bright green above, which hue 
is bordered on sides with a 
band of white. A purplish 
band from behind nostril.... Anderson’s Tree Toad (Hyla andersont). 
Grayish, with wavy, irregular 
PUMA Tet OCS) wae owes drys Bs vad zea ERE Gray Tree Toad (Hyla versicolor). 
II. No digital disks. Size moderate to 
SORE CEE ane otk See eh een Nn eae The Toads and Frogs. 
a. SIZE MODERATE. 
rt. Skin thickly studded with wart- 
like tubercles; a large gland 


behind Gheleye ss: oe so fee: The Toads. 
Pupil of eye horizontal........ Common Toad (Bufo lentiginosus amer- 
icanus). 
Pepi verticals. os ss oe 2 Spade-foot Toad (Scaphiopus holbrookt). 
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2. Skin smooth; no gland behind 
CVG ics) sos. eee ae eee The Frogs. 
2a. A vein-like fold of skin from 
behind eye to the groin. 
Pale brown; a dark-brown blotch 
behind the eye.............. Wood Frog (Rana sylvatica). 
Olive, with large, round, black 
spots, irregularly scattered... Salt-marsh Frog (Rana virescens). 
Pale brown, with four rows of 
large black spots............ Leopard Frog (Rana palustris). 
Green or olive; head paler..... Pond Frog (Rana clamitans). 
2b. No vein-like fold of skin. 
b. SIZE LARGE. 
Olive, irregularly mottled with 
brown ....:......+2+...-... Bull Frog (Kena calesbiang): 


DESCRIPTIVE List OF THE TOADS AND FROGS. 


The Common Toad, Bujo lentiginosus americanus Le Conte 
(Fig. 16), is of moderate size and stout form. The skin is very 
rough. A large and prominent gland exists behind 
the eye. Color above brownish or yellowish brown, 
with numerous large dark spots, narrowly, though 
distinctly, edged with pale yellow. Extending down the center 
of the back is a pale yellowish or whitish band. The abdomen 
is dirty white. The ground color varies in individuals, some 
being distinctly reddish, and is influenced by temperature and 
changes on the individual itself from a lighter to a darker shade 
or the reverse. The pupil of the eye is horizontal. 

The Toad is a familiar creature and is quite characteristic 
in appearance on account of its very rough glandular skin and 
the large, swollen glands behind the eyes. The hind feet are 
but slightly webbed. The blackish hue of the skin under the 
throat of the male Toad distinguishes it from the female. This 
skin is capable of great extension as the creature gives voice to 
the peculiar cry of the breeding season. The females are larger 
than the males. Length of body of male specimen, 2? inches; 
of female, 2? inches. 


Common 
Toad. 
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Range: Four varieties of this species inhabit North America. 
One of these appears to occur only in northeastern Massachu- 
setts; another is confined to the Rocky Mountain region; the 
typical form is found in the southeastern United States, while 
the variety that occurs locally is distributed over an extensive 
area, namely: from British America to the Southern States and 
westward to Arizona. 

Local Distribution: Common and abundant. 

There is but one species of the local batrachians which 


FIG. 16. THE COMMON TOAD 
From specimen in Am. Mus. Nat. Hist. 


might be confused by the observer with the Common Toad, and 
that is the Spadefoot Toad. The Spadefoot Toad receives its 
name from a pronounced spade-like process on the inner edge of 
the hind foot, a feature which is also slightly developed on the 
common species. The color of the Spadefoot is, however, quite 
different from the ordinary toad. Instead of the single light 
band along the back of the Common Toad, the Spadefoot has 
two pale bands, which run together and fork at the end of the 
body. 

Many of the reptiles and batrachians have habits which 


render them of considerable economic value to the agriculturist, 
[33] 
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but the Toad ranks first in the list of useful species. Although 
mainly insectivorous, the depredation on insect life made by the 
frogs is chiefly confined to the borders of ponds and streams, or 
to the marshes; in fact, to places not available for agriculture. 
The Toad, on the contrary, is a terrestrial species, inhabiting the 
open country and abounding over stretches of farmland. Here 
at twilight multitudes of toads issue forth to prey upon all 
forms of insect life, continuing the hunt throughout the night, 
and retiring at dawn for digestion. The examination of a toad’s 
stomach after a nocturnal excursion will reveal an amazing 
number of insect forms, among which may always be found 
species that are destructive to agricultural products. 

Among the writings of Shakespeare there are allusions to 
the venomous character of the Toad which have inspired in- 
numerable scientists to clash in argument. Comparatively re- 
cent anatomical investigations have resulted in the discovery 
that a milky secretion contained in the swollen glands situated 
behind the eyes and in minute glands scattered over the surface 
of the skin possesses decidedly poisonous properties. When this 
fluid is injected into the blood of small mammals, marked 
symptoms at once develop and speedy death follows. The 
symptoms produced have been described as similar to those due 
to the use of digitalis, the action being upon the nerve centers 
and the heart. The effect upon any unwary dog that seizes a 
toad in its jaws is at once evident. There are immediate signs 
of distress, and the animal soon foams at the mouth and champs 
its jaws as if in considerable pain. These symptoms continue 
for an hour or more. 

When the larger glands on the head are compressed, tiny jets 
of a sticky white fluid are ejected to a distance of three or four 
inches. Through accident the writer has discovered that this 
fluid is intensely bitter to the taste. In spite of this poisonous 
secretion, the Toad is generally harmless when handled. The 
story of wart-producing powers, furthermore, is purely falla- 
cious. The secretion in the glands which have been mentioned 
is dangerous only when injected directly into the blood of small 
animals, but nevertheless Shakespeare’s much-combated refer- 


ences have been proved to ne abundant foundation in fact. 
34 
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Most batrachians, particularly those species with a rough skin, 
secrete a certain amount of this irritant.! 

The Toad is protected by the characters just mentioned from 
attack by most mammals and birds. The species of snakes, 
however, that prey upon cold-blooded creatures, appear to 
prefer toads to frogs. 

In its metamorphosis the Toad differs somewhat from the 
frogs. It leaves its place of hibernation rather late, not until 
warm weather has become established in the spring, when the 
weird, drawn-out trill of the males is heard about rain pools and 
shallow bodies of still water. The eggs are deposited in long 
strings.2 After the strings have absorbed the required amount 
of water through their transparent covering and lie upon the 
bottom undergoing development. Each egg measures about a 
quarter of an inch in diameter. The tadpoles emerge from the 
eggs after a period of eight to ten days from deposition. They 
resemble minute leeches and cling for some hours to the leaves of 
aquatic plants by means of small suckers on the lower surface 
of the head. Within forty-eight hours they cease the clinging 
stage and wriggle their way about by means of a rapidly de- 
veloping, fin-like tail. Four days after hatching they are agile 
swimmers and feed upon mossy growths of the pool. 

The writer has made the following observations upon growth 
during the tadpole stage: 


May 3. Tadpoleshatched. Clinging stage..... Length, {inch 
“4. Body more elongate; swimming feebly 


Ame GUeMtAMCCEV AIS «cc. os 246 eet se = jy, 
|) 5: Lailidistinctly Compressed; .. 55... . te + 
Gn Natl Shows in-like Cdgesi. «2. 31.4.2 >. e as 
- 7. Lailttully developed; feeding:.....:.... 2 fs 
“12. Body assuming stout Pa at eee is ee 
““ 17. Color above jet black.. oe ie ee 
“25. Tadpoles appear fully grown and pieeter 

in masses in very shallow places...... ve 14 inches 


1 Among the local frogs the character named is strongly evidenced by the 
Leopard Frog (Rana palustris). When handled, this species gives out a strong 
odor. Few snakes will eat it. 

1 The eggs of the frogs are deposited in masses. 
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May 26. Rudiments of hind limbs discernible. 

30. Hind limbs perfectly formed in minia- 
ture and measure ;%; inch in length. 
The tadpoles are now brownish and 


Show (faces. Of Spots 20.2 ae Length 125; inches 
June 4. Hind limbs 3 inch long. 
oe ie ce ee ay “ee ce 
1 > tally developed.<..- <9 5s 50.2 Fi if a 


14. Front limbs break through operculum. 
* 16. Absorption of tail rapidly taking place. 
“18. Tail nearly absorbed; young toads leaving the water. 
20. Metamorphosis complete; surrounding meadows teeming 
with perfectly developed toads measuring 7% inch (body). 


The full-grown tadpole of the Toad and the perfectly de- 
veloped creature as it leaves the water, are much smaller than 
the frog tadpole, which usually attains a length of three and 
one quarter inches before growth of the hind limbs begins, 
while the perfect frog generally measures an inch or more when 
it becomes fitted for semi-aquatic life. The tiny toads fall a prey 
to many enemies, and but a small proportion of their numbers 
attains maturity. Full growth is reached in about three years. 


The Spadefoot Toad, Scaphiopus holbrooki Harlan (Fig. 17), 
is moderate in size. In form it is very stout, with wide, blunt 
head. Color, dark brown, or ashy-brown, with two 
rather indistinct bands of paler shade on the back; 
these bands begin behind the eyes and extend in wavy 
or irregular fashion to the end of the body, where they run 
together. 

Although the skin is rough and is covered with numerous 
raised points, it presents a smoother surface than that of the 
Common Toad. The parotid gland (behind the eye), though 
well-developed and very pronounced, is of smaller size in pro- 
portion to the individual than that of the Common Toad. 

On the inner portion of the under surface of the hind foot 
there is a hard, spade-like process, tinged at the edge with deep 
black. From this appendage the creature derives its name. 


The hind foot is fully webbed. The pupil of the eye is elliptical 
[36] 


Spadefoot 
Toad. 
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(cat-like), a characteristic which is useful in distinguishing this 
species from the Common Toad, since in the latter the pupil is 
horizontal. 

The species presents some variation in color pattern. Speci- 
mens from the northern portions of the United States are some- 
times nearly uniform in color, while those from the extreme 
South possess a very distinct pattern. Length of body, in 
sitting posture, 2} inches; total length, hind limbs outstretched, 
5 inches; width of head over ear plates 1} inches. 

Range: The entire eastern United States, from New England 
to Florida and westward to Texas. 


FIG. 17. THE SPADEFOOT TOAD 
From specimen in New York Zodlogical Park 


Local Distribution: Rare. 

The retiring habits of the Spadefoot Toad render it an object 
seldom seen. The animal employs the sharp scoops of its hind 
feet to work its way into the soft ground or sand, and there 
passes the hours of daylight entirely hidden. At night or after 
heavy showers it ventures abroad for food, sometimes lingering 
in the vicinity of a rain-pool and uttering its plaintive cry. 
During the latter part of April and in May this toad congregates 
in numbers about shallow bodies of water to breed. The voice 
of the male resembles the tremulous call of the Common Toad, 
but is slightly louder. The eggs are similar to those of the Toad, 
and are laid in strings. The metamorphosis is completed within 


a few weeks from the time of hatching. 
[37] 
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The Cricket Frog, Acris gryllus crepitans Baird (Fig. 18), is 
very small. The skin is rough. The body color is brown or 
; grayish brown. Extending from the snout nearly to 
ee the end of the body there is a wide band of bright 
; green, which is interrupted between the eyes by a 
dark triangular blotch, with its point directed backwards. There 
are three small blotches on the sides, while the hind limbs are 
banded with dark brown. Beneath, the color is yellowish white. 
This species is subject to rapid and marked color changes 


FIG. 18. THE CRICKET FROG 
From specimen in New York Zodlogical Park 


under the influence of varying temperature and the mood of the 
individual. These changes affect the general color of the body 
and the bright band down the back. The band, although 
usually of some shade of green, sometimes fades to yellowish 
brown. The species is easily distinguished on account of its 
distinct color pattern. It is the smallest of the local, tailless 
batrachians. Length of body, 7 inch; total length with hind 
limbs outstretched, 2} inches. 

Range: The typical form occurs from North Carolina to 
Florida, and westward to Louisiana. The variety crepitans, also, 
is found from the southern portion of New York State to North 
Carolina; it extends westward to Kansas, and still farther west- 
ward in the extreme northern portion of its range. 

[38] 
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Local Distribution: The local form, var. crepitans, 1s common 
in portions of Long Island and in New Jersey. 

The Cricket Frog frequents the borders of shallow pools, 
where its sharp, trilling cry, resembling in volume the call 
of the field cricket, may be heard at various times of the year. 
It is particularly vociferous during the breeding season. The 
eggs are deposited early in May in small bunches. They usually 
adhere to grass or reeds. 

The animal is very difficult to capture, since it possesses 


FIG. 19. SWAMP TREE TOAD 
From specimen in Am. Mus, Nat. Hist. 


great leaping powers and quickness in diving. During periods 
of heavy dew these frogs may be found in high grass adjacent 
to marshes. Owing to its smallness and agility, it is rarely 
observed after the breeding season. _ 


The Swamp Tree Toad, Chorophilus trisertatus Wied. (Fig. 19), 
although a very small species, is larger than the Cricket Frog. 
It may be readily recognized by the coloration. The 
ground color is pale gray. On the back are three dark 
brown stripes or bands, extending the length of the 


body. On the side is a broader band, extending from the snout 
[39] 
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across the eye and thence along the greater length of the body. 
The abdomen is whitish, with a few scattered black dots. Length 
of body, 1745 inches; total length, with hind limbs outstretched, 
24 inches. 

Range: This is essentially a western species. It is very 
abundant in the northwestern portion of the United States, east 
of the Rocky Mountains, whence it extends southward into 
Texas. The range extends eastward in the shape of a narrowing 
band which terminates in central and southern New Jersey. In 
this apex of its eastern distribution the species is common, es- 
pecially in the swampy areas of the barrens of the southwestern 
part of the State. 

Local Distribution: Mr. W. D. W. Miller has taken many 
specimens near Plainfield, N. J. 

Like other species of the Hylide, this creature leaves its 
winter quarters early and gathers about shallow pools and 
ditches to breed. It is not an agile swimmer, since the hind feet 
are not webbed. If alarmed when near the water, it wriggles 
its way into the marginal vegetation so quickly that it is difficult 
to capture. Its cry is a sharp trill like that of the Cricket Frog. 


Pickering’s Tree Toad, or “Peeper,” Hyla pickeringi Storer 
(Fig. 20), isa very small animal. The body is pale brown above 
with distinct, narrow markings on the back which 
assume the form of an X on the upper portion of the 
back, behind which is a A-shaped marking. At the 
end of the body there is another mark, similar to the latter, but 
of about half the size. A similar mark with the point directed 
backwards occurs behind the eyes. A band of the same dark . 
color that constitutes the markings on the back extends from 
the snout across the eye, and thence down the side to a short 
distance behind the fore limb. The hind limbs are banded. 
Beneath, the color is yellowish white. 

Although the color-pattern is generally pronounced, and the 
usual colors of the species are as described, this individual 
varies greatly in color, not only in different individuals but also 
in the same individual at different times. The writer has ob- 
served specimens of normal colors change to pale gray, and 
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others to a bright tint of green. While the animal was in the 
green phase, the pattern on the back could not be discerned. 

The toes are provided with well-developed adhesive disks, 
or “suckers,” which are particularly distinct on the fore feet. 
The skin of the abdomen is coarse and granulated; that of the 
back is smooth. 

Male specimens of this species may be distinguished from 
the females by the loose, dark skin on the throat. This loose 
skin constitutes the vocal sac, an organ capable of great ex- 


FIG. 20. PICKERING’S TREE TOAD 
From specimen in New York Zodlogical Park 


pansion while the animal is uttering its shrill mating call. Length 
of body, 14 inches; total length, hind limbs outstretched, 24 
inches. 

Range: The entire eastern and central portions of the United 
States, abundant. 

Local Distribution: Common, but not easily seen. 

Only three representatives of the genus Hyla are found in this 
vicinity.!_ The species are easily distinguished from one another 
by their characteristic color-patterns, and from other tailless 
batrachians by their peculiar feet and the disks on the toes. 


‘ One species, the Hyla andersoni, is of doubtful occurrence, although it is 
included in this Leaflet. 
[41] 
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With the first mild days of spring, the bogs and marshes re- 
sound with the cheery, piping notes of the males of this species, 
the peculiar character of which has given rise to the popular 
name of “Peeper.” Specimens are difficult to find, since they 
hide among the blades of the coarse grass, and when disturbed 
take refuge inthe water. After the breeding season the animals 


Miss Mary Dickerson, Photo. 
FIG. 21. ANDERSON’S TREE TOAD 


leave the bogs and live among the leaves and low bushes and 
rank vegetation, and their sharp cries are seldom heard. To 
produce the piping cry, so intense and penetrating for so small a 
creature, the male fills his vocal sac with air until it is more than 
half the size of the body. Then the air is expelled with such 
energy that the sides of the tiny creature become hollow with 
the convulsive effort. The eggs of this species are deposited in 
small masses and hatch quickly. The tadpoles undergo a rapid 
metamorphosis. 
[42] 
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Anderson’s Tree Toad, Hyla andersom Baird (Fig. 21), is 
of moderate size. The disks on the toes are well developed. 
Bright pea-green above with a narrow, though very 
distinct, white border on the sides and upper surfaces 
of the limbs. A narrow, purplish brown band extends 
from behind each nostril, across the eye and to the base of the 
fore limb. The lower sides are purplish brown, though of a 
lighter shade than the band, and are ornamented with irregular 
spots of a lighter and richer hue. The abdomen is pinkish 
white, though its edges are suffused with the purple tinge of the 
sides. 

This species is of great rarity, and but very few specimens 
have ever been captured. “It is a most attractively colored 
creature, and on account of the pale green of the upper surface 
resembles the European Tree Toad. Mature specimens are 
from an inch and a quarter to an inch and a half in length. 

Range: The species is so rare that its range has not yet been 
determined, but is supposed to extend from southern New York 
to Florida. The species has been found in South Carolina. 

Local Distribution: One specimen has been taken at Jackson, 
N. J., another at May’s Landing and still another (represented 
in the figure) at Lakehurst, in the same State. 


Anderson’s 
Tree Toad. 


The Gray Tree Toad, Hyla versicolor Le Conte (Figs. 22 and 
28), is of moderate size and stout form. The ends of the toes 
are disk-like and adhesive. Color above, usually pale 
lichen-gray, with large wavy and irregular markings 
of darker shade. On the hind limbs these darker 
markings are so disposed that they appear to form two bands 
when the limbs are folded. Abdomen uniform grayish white; 
lower portion of hind limbs tinged with bright yellow. 

The skin is very rough and is covered with minute, warty 
points on the back. Male specimens differ from the females in 
having loose, dark skin under the throat. 

The species exhibits great variation in color according to 
light, temperature and the temperament of the individual. 
From the pale, ashy gray ordinarily present, the color varies to 


brown, very dark gray, or to vivid green. With the variation 
[43] 
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of color the pattern becomes obscure or more prominent. Length 
of body, 2 inches; total length with hind limbs outstretched, 
4% inches. 

Range: The entire eastern and central portions of the United 
States, from Maine to Florida, and westward to Texas. 

Local Distribution: General and fairly abundant. 

The call of the Gray Tree Toad is a loud clattering sound, 
and resembles the scolding of a frightened chipmunk or red 
squirrel. It is said that the Tree Toad is particularly vociferous 
before a coming rain. Like other prognosticators of the weather, 
however, these creatures are quite unreliable. Their cries are 


FIG. 22. THE GRAY TREE TOAD 
From specimen in New York Zodlogical Park 


particularly frequent during the sultry intervals that follow a 
light summer shower. After the breeding season is over, this 
Tree Toad frequents trees and usually takes up its abode at some 
elevation above the ground. It is supposed to deposit its eggs 
during the latter part of May or early in June. Small weedy 
ponds are usually selected as breeding-places. The eggs hatch 
quickly and the transformation from the tadpole stage is rapid. 


The Salt-Marsh Frog, Rana virescens Kalm (Fig. 23), is of 
moderate size and rather slender form. Ground color bronze to 
olive or bright green, but always vividly marked with 
large and irregularly scattered round spots of dark 
brown or black; on the back several of these spots 
are very elongate. The spots are more regularly disposed on the 
hind limbs, and when the legs are flexed, they have a banded 
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appearance. Over each eye there is a rounded spot, placed 
slightly inwards towards the center of the head. 

A raised, vein-like fold of skin extends from behind each eye 
to the end of the body and is pale bronze in color. A stripe of 
similar color extends on each side of the head from the tip of the 
snout to behind the earplate, where it terminates in a raised 
skin fold. The under parts are white, indistinctly mottled with 
gray about the limbs. 

When examined from directly above, the arrangement of the 
spots on the back appears to be irregular. This character may 
be employed to distinguish the species from the Leopard Frog, 


FIG. 23. THE SALT-MARSH FROG 
From specimen in New York Zodlogical Park 


which it resembles in form and pattern. On the Leopard Frog 
the spots are rather square in shape and are quite regularly 
disposed in rows down the back and the sides. Length of 
body, 34 inches; total length, hind limbs outstretched, 9g inches. 
These measurements were taken from a very large specimen. 
The average length of body is about 2? inches, and total length 


more than 7 inches. 
[45] 
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Range: Maine to Texas. Several varieties of the species are 
recognized, some of which occur in the Western States, Mexico 
and Central America. 

Local Distribution: Abundant in swampy situations near the 
coast. 

The Salt-Marsh Frog, sometimes called the Field Frog, in- 
habits swampy meadows rather than large bodies of water, and 
is common in many brackish swamps in this vicinity, although 
it is also found in fresh-water swamps. It is particularly abun- 
dant in the Newark meadows. The vocal sacs of the males are 


FIG. 24. THE LEOPARD FROG, OR PICKEREL FROG 
From specimen in Am. Mus, Nat. Hist. 


very prominent externally and become distended as the species 
gives voice to its sharp, rasping call. 


The Leopard Frog, or Pickerel Frog, Rana palustris Le Conte 
(Fig. 24), is of moderate size and rather slender form. Ground 
Peodardnen color above, pale brown, with four rows of large square 
Pickerel, Spots, two rows down the back and one on each side. 
Frog. These spots are very dark brown or black. The hind 
limbs are banded with the same color, which is also present in 
irregular spots on the fore limbs. There is a large spot over 
each eye, and one directly over the snout. The upper lips are 


dark brown, and above this color there is a band of pale bronze. 
[46] 


BATRACHIANS OF THE VICINITY OF NEW YORK 201 


Four ridges or elevated folds of the skin extend down the 
back, the two outer rows of which are vividly tinged with light 
bronze; the two inner folds traverse the centers of the rows of 
dark spots on the back. The abdomen is silvery white. The 
under surface of the hind limbs is bright yellow, as is also a 
small area behind each fore limb. 

The species may be distinguished from the Salt-Marsh Frog 
by the regularity of the rows of spots. It is the most showy of 
our local frogs. 

Range: Eastern North America. 

Local Distribution: General. 

The Leopard Frog is a wanderer, traversing and frequenting 
stretches of damp meadows and fresh-water swamps. It is 
sometimes found a considerable distance from the water. Young 
specimens are most numerous about shallow, slow-running 
streams bordered with dense vegetation. 

When in danger this frog exudes through its skin an acrid 
secretion which protects the creature from its enemies. Few 
snakes eat these frogs. They are said, however, to be good bait 
for pickerel on account of their bright colors; hence one of the 
popular names, the ‘“‘ Pickerel Frog.”’ 


The Pond Frog, or Green Frog, Rana clamata Daubin (Fig. 
25), is a large species. Form, stout. Dark brown or olive- 
green above, with an irregular sprinkling of darker  pona or 
spots; head usually bright green. White beneath, Green, 
with an obscure marbling of gray about the under Frog. 
surface of the limbs; throat of the male generally yellow; of 
the female, white, marbled with gray. 

The color of the individual varies with the changes in light 
and temperature. A common phase displays much vivid green 
about the head and anterior portion of the body, while the poster- 
ior portion is brown or olive. Sometimes the entire body is green, 
in other instances dull brown. The male may be distinguished 
from the female by his much larger earplate (tympanum). 

This species resembles the Bull Frog, but may be readily 
distinguished therefrom by a marked anatomical character: on 


each side, beginning behind the eye and extending nearly the 
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entire length of the body, there is a vein-like ridge or fold of 
skin. The Pond Frog is, moreover, considerably smaller. 
Average length of body, 3} inches; total length, with limbs out- 
stretched, 7? inches. 

Range: Eastern and central United States and southern 
Canada. 

Local Distribution: General and abundant. 

With the possible exception of the Toad, the Pond Frog is 
the most familiar of our local batrachians. It is found every- 
where and abundantly in ponds and streams, where its familiar 


FIG. 25. THE POND FROG, OR GREEN FROG 
From specimen in Am. Mus. Nat. Hist. 


croaking may be heard during the summer months. The eggs 
are deposited in masses early in the spring. The jelly-like 
clusters containing the numerous black dots representing the 
developing embryos are familiar objects. The tadpoles are 
rather slow in growth, generally consuming two seasons before 
they complete their metamorphosis, according to the tempera- 
ture of the water and its exposure to sunlight. In the fall the 
tadpoles burrow into the mud and hibernate. The average tad- 
pole is three inches in length when the limbs are well advanced 
in growth, and the young frog, immediately after absorption 


of the tail, measures slightly more than an inch. Tadpoles 
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confined in indoor aquaria are much retarded in their growth, 
and many remain as such for a period of three years or more. 


The Bull Frog, Rana catesbiana Shaw (Fig. 26), is very large 
and stout. Limbs short but powerful. Hind feet large and 
very fully webbed. Head wide. Color above, light 
olive, irregularly blotched or marbled with dark olive 
or brown. The intensity of these markings varies with 
individuals and the disposition of the individuals themselves. 
Limbs, especially the hind pair, with brown blotches which to- 


Bull 
Frog. 


FIG. 26. THE BULL FROG 
From specimen in New York Zoélogical Park 


ward the extremities assume the form of bands. The under 
parts are silvery white, with grayish markings, the throat in 
many individuals assuming a yellowish tinge. The portion of 
the head between the mouth and the eyes is usually tinged with 
pale green; the upper surface, however, matches the general 
color of the body. 

Half-grown specimens resemble the adult of the Pond Frog, 


but may be recognized by the absence of the vein-like fold of 
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skin which is present on each side of the body in that species. 
There is, in fact, no trace of this in the Bull Frog. A full-grown 
specimen will measure 14} inches from the tip of the snout to 
the end of the outstretched limbs, and 6? inches when in a 
sitting position. Such a specimen would weigh about one pound. 

Range: The eastern and central portions of the United 
States and southern Canada. 

Local Distribution: General, but not so abundant as the 
Pond Frog. 

The Bull Frog frequents larger bodies of water than the 
common Pond Frog, being especially partial to large ponds and 
slow-running rivers, where the banks are lined with overhanging 
vegetation in which it can find concealment. The tadpoles 
grow to a greater size than those of the Common Frog. They 
may be distinguished by their distinctly yellowish abdomen. 
During the hours of sunlight they have a habit of lying in shal- 
lows around the borders of the pond, but upon the slightest dis- 
turbance they scurry for deeper water with startling activity 
and swim close to the bottom in order to leave a trail of muddy 
water, agitated by the thrashing of their tails. This maneuver 
tends to conceal their exact location. 

Bull Frogs, particularly young specimens, have a peculiar 
habit of emitting a sharp cry when disturbed on the bank, and 
instead of plunging directly into the water, they skim over the 
surface for a short distance. The Common Frog, on the other 
hand, when disturbed, jumps into the water and instantly dives 
to the bottom, where, with a quick kicking of the hind limbs, 
it stirs up a cloud of mud in which it can conceal itself. 

The Bull Frog is a most voracious creature. Mature speci- 
mens do not hesitate to swallow any moving object of about 
their own size that may come within reach of the wide gape of 
their jaws. They are largely insectivorous, but birds and small 
rodents are frequently eaten. Captive specimens experience no 
difficulty in swallowing sparrows or half-grown rats. 

The call of a Bull Frog differs from the ordinary “croak”’ of a 
Pond Frog. It is a deep, protracted bass, resembling the sound 
made by drawing a bow for half its length across the string of a 


bass-viol. The note is repeated four to six times. 
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The eggs of the Bull Frog are laid in May. During the latter 
part of July or in August of their second summer the tadpoles 
acquire limbs and leave the water as perfect frogs. 


The Wood Frog, Rana sylvatica Le Conte (Fig. 27), is of 
small size. It is light brown above, with a dark brown spot on 
each side of the head. This spot extends from the 
snout through the eye (darkening the lower half of the 
iris), covers the earplate and adjacent area and ter- 
minates in a sharp angular outline with a fold of the skin behind 


FIG. 27. THE WOOD FROG 
From specimen in New York Zodlogical Park 


the base of the fore limb. A whitish line in strong contrast with 
the dark color on the sides of the snout traverses the upper lip. 
There is a smaller dark spot near the base of the fore limb. The 
hind limbs are indistinctly banded on the upper surface. The 
abdomen is silvery white. 

Two well-defined ridges, or vein-like folds, extend down the 
back of this easily-recognizable species. In different specimens 
the body color varies somewhat, some are distinctly reddish. 
The characteristic dark spot on each side of the head is always 
apparent, however, and facilitates identification. Length of body, 
2} inches; total length, with hind limbs outstretched, 5? inches. 


Range: Like many of the North American frogs, it is gener- 
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ally distributed over the eastern and central portions of the 
United States and southern Canada. It does not extend, how- 
ever, into the sandy portions of the Southern States. 

Local Distribution: The Wood Frog appears to be restricted 
to certain areas, in which it is abundant. The writer has found 
it common in the woods along the Palisades of the Hudson 
River and in Westchester County, N. Y. 

The Wood Frog, even where it is abundant, is not often seen, 
on account of its habit of living among the fallen leaves of 
timbered districts and the fact that its sober colors almost pre- 
cisely match the dead leaves. It is aquatic only in the spring, 
when it frequents small bodies of water for the purpose of laying 
its eggs. At such times the croaking of the many males indi- 
cate the first awakening of the cold-blooded creatures from their 
winter sleep, for the Wood Frog lays its eggs before the ice has 
entirely left the ponds. The writer has repeatedly observed 
them as early as March. The eggs are deposited in masses from 
two to three inches in diameter, and hatch within ten days. 
The tadpoles grow rapidly and, unless their pool receives the 
water from cold springs, complete their transformation early in 
the summer. They are black above and bright golden bronze 
beneath. Upon leaving the water the young frog is slightly 
more than half an inch in length. 


FIG. 28. THE GRAY TREE TOAD 
From specimen in New York Zoélogical Park 
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THE DEVELOPMENT OF A MOLLUSK.' 


A GUIDE TO THE SERIES OF MODELS ILLUSTRATING THE DEVELOP- 
MENT OF CREPIDULA. 


By B. E. Dautcren, D.M.D., 
American Museum of Natural History. 


INTRODUCTION. 


pass) HE problem of how living organisms arise must 
if | have ever presented itself to the questioning 

#| mind. The processes involved in the origin of 
new individuals nevertheless remained for ages 
an unsolved mystery. The most familiar ex- 
ample, the origin of the young bird from an egg, cannot have 
failed to arouse the interest even of primitive man. It must 
also have furnished the first suggestion towards an explanation. 
Although undoubtedly long unsuspected, in time it became 
known that every animal which does not multiply by simple 
division into two like the very lowest arises from an egg, which 
is either hatched or developed within the body of the parent. 
Until a century and a half ago it was generally believed that the 
egg contained a miniature animal, which became perfected 
during incubation. Not until the substance called proto- 
plasm had been recognized as the universal ‘“‘ physical basis of 
life,’ and, by the aid of the microscope, all living bodies had 
been found to be composed of cells, was anything like a correct 
understanding of the nature of the egg and its development 
attained. The egg was found to be a cell derived like all other 
cells by the division of a preéxisting cell. Its development, 
resulting in the formation of the myriad cells of a new individual, 
was found to proceed by a process of cell-division, essentially 
similar to that by which growth takes place in the adult. 


1Reprinted from The American Museum Journal, Vol. V1, pp. 28-53. Jan., 1906. 
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Out of the discovery of the character of the egg, of its origin 
from a parent cell and of its processes of development grew 
numerous other problems demanding the attention of investi- 
gators. Thus the science of embryology came into existence. 
This science seeks to discover every step in the development of 
an organism and to trace resemblances and differences of structure 
and form from their very earliest beginnings. It investigates 
the conditions which influence development and seeks to dis- 
cover the factors which determine each step in the formation of 
an organism, to what extent development is dependent upon 
external causes and to what extent it is predetermined by the 
internal organization of the egg. It seeks to determine pre- 
cisely what this internal organization is and to explain the manner 
in which the reproductive cell becomes the bearer of the charac- 
ters of the parents and by what process it is able to transmit 
these to the offspring. 

The comparison of the development of different animals soon 
revealed striking similarities at certain stages. It was found 
that after cell-division had proceeded to a certain extent the de- 
veloping egg assumed a form resembling a mulberry (the morula) ; 
that later the cells invariably became arranged in the form of a 
hollow sphere (the blastula), this in turn giving rise to a some- 
what more complicated flask-shaped form (the gastrula). It was 
seen that these various stages presented remarkable correspond- 
ences to certain lower forms of life. The analogy of the un- 
divided egg to a simple unicellular protozoan; of the mulberry, 
or morula, stage to simple aggregations of unicellular animals 
such as are found among the lowest forms of life; of the blas- 
tula to certain Flagellates which occur in the form of hollow, 
free-swimming, multicellular spheres, and the apparent analogy 
of the gastrula to certain polyps led to the theory that the 
developing animal, in the course of its formation from the egg, 
passes successively through the forms of a whole series of lower 
organisms which may be considered as its ancestral types. 

Formulated at a time when the evolution theory had been 
recently advanced, this corroborative theory aroused the liveliest 
interest. Although the original theory has been largely modi- 
fied since the developmental history of a greater number of 
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forms has become known, comparisons such as these have thrown 
much light on the connections existing between various classes 
of animals, the extent to which developmental histories corre- 
spond being, in a degree, an index of relationships. 

With a view primarily to increase the embryological evidences 
of evolution and at the same time to gain a clearer conception of 
relationships, the development of all the various types began to 
be traced from the original germ layers. Naturally the condit- 
ions which might influence development were considered, and ex- 
planations of how the mechanical action of simple physical 
factors, such as pressure, cohesion and gravity, might tend to 
cause a dividing egg of a given character to assume successively 
the various forms through which it passes during development, 
were soon advanced and received with great enthusiasm. To 
determine exactly how important a réle these extrinsic factors 
play, and the extent to which the future form of an organism is 
predetermined by the intrinsic character of the egg is evidently 
of the greatest importance in the solution of the problem of 
heredity and constitutes at present one of the main problems of 
embryology . 

Although the earlier embryologists were satisfied with 
simply tracing the origin of the various organs of the body 
from their primary germ layers which begin to be defined 
with the gastrula stage, nowadays the solution of the origin of 
every organ or feature of the body and the significance and 
factors of every step in development are sought by the most 
painstaking tracing of the history of every single cell arising by 
every succeeding division of the egg. It was with a purpose such 
as this that an elaborate and careful study of the development of 
Crepidula was undertaken by Prof. E. G. Conklin, of the Univer- 
sity of Pennsylvania. This study has been followed by the 
author in constructing for the American Museum of Natural 
History the series of models described in the present paper. 
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THE SLIPPER LIMPET OR BOAT SHELL 
Crepidula jornicata Lamarck 


THE DEVELOPMENT OF CREPIDULA. 


The models represent on a greatly enlarged scale (about 400 
diameters) the more important stages in the development of the 
egg of a gasteropod mollusk of the genus Crepidula—the Slipper 
Limpet, or Boat Shell—common on the coast of the United 
States. The exceedingly minute eggs (.182 mm. in diameter) are 
laid in great numbers in capsules secreted by the mollusk. These 
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capsules, to the number of 50 or 60, each containing about 250 
eggs, are united into a grape-like cluster generally found under 
the shell of the Crepidula attached to the stone or other object 
upon which it lives its sedentary life. The total number of eggs 
laid at one time by an animal is about 13,000. 

The unfertilized egg (Fig. a) is a nearly spherical single cell 
consisting of a very small amount of protoplasm surrounded by 
a relatively larger amount of yolk material, mostly in the 
form of small globules. Within the protoplasm, in a nearly 
central position, is found the nucleus of the cell. The whole egg 
is enveloped by a cell membrane. 


AS. 
NUCLEUS -+----------.-00-f—----.. 


Fic. a 


The first change which takes place in the egg, preparatory to 
development, is a migration of the nucleus and protoplasm from 
a central position toward the upper surface of the egg, the yolk, 
or deutoplasm, taking its position below it. The egg thus be- 
comes distinctly symmetrical about a vertical axis (Fig. b). The 
upper pole, at which the protoplasm is found, is known as the 
ammal pole; the opposite, or lower, as the vegetative pole, since 


ANIMAL POLE 


NUCLEUS 7a PROTOPLASM 


--YOLK 


VEGETATIVE POLE 
Fic. 8 
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about this is collected the yolk or food material contained in the 
egg. This axis may be followed throughout the development 
and has been found to correspond to the dorso-ventral axis of 
the future larva. 

About the time of the change in the position of the nucleus 
and protoplasm, a division of the former takes place. One of 
the portions resulting from this division, surrounded by a small 
amount of protoplasm, is extruded at the animal pole, where it 
remains for a time as a minute body. This is the “‘first polar 


MODEL 1, A 
The individual egg showing the clear protoplasmic area above, under the 
two polar bodies; the yolk with the yolk globules below. In the protoplasm at 
the animal pole is seen the egg nucleus. The sperm nucleus is represented 
shortly after entering the lower half of the egg. 


body” and is the larger of the two adherent bodies shown in 
Model 1,B. 

This process of division of the nucleus is soon repeated, 
and a second smaller polar body is extruded. These two polar 
bodies remain in position for a considerable length of time. 
Although they do not take any part in the future development, 
becoming ultimately detached and lost, their elimination is of 
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particular significance in the preparation of the eggs for fertiliza- 
tion. The process is known as the “maturation”’ of the egg. 

The sperm cells are inclosed with the ova in the capsules. 
They consist chiefly of a nucleus with a very insignificant amount 
of protoplasmic substance. A single sperm cell enters the ovum 
somewhere about the vegetative pole, at the time of the beginning 
of the maturation process, and its nucleus gradually makes its 
way upward toward the egg nucleus, until the two nuclei are in 
contact. These nuclei, known as the ‘‘pronuclei’’ of the egg, 
may be seen in Model 1,B lying close together in the protoplasm 
at the animal pole. The egg is now fertilized and capable of 
developing into a new organism. 


MODEL 1,B 


The fertilized egg, showing the egg and sperm nuclei in contact at the animal 
pole. On either side of them are the centrospheres. 


Each nucleus is composed largely of a peculiar substance, 
which has been given the name ‘“chromatin,’’ because of the 
readiness with which it assumes the stains used for coloring 
microscopic objects. Though little is known about the definite 
function and properties of chromatin, its importance is evidently 
very great, for it is found in the nuclei of all cells. Generally it is 
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seen as small particles in the form of loops or bands, more or less 
compactly arranged, and of a definite number in any given species. 
To these the name “‘chromosomes”’ has been given. The division 
of a nucleus seems to consist mainly in a careful separation 
of the chromosomes into two equal parts. 

There is also present in connection with each nucleus a small 
body which seems to be the center of all nuclear changes, the 
““centrosome.’’ Whenever any activity of the nucleus such as 
a division takes place, the centrosome is in evidence. 

Centrosomes are to be observed in both of the pronuclei of the 
undivided egg, and radiations apparently extend from them 
to each separate chromosome. The arrangement of the chro- 
matin now becomes looser, and the chromosomes are more 
widely separated. The centrosomes come to lie in diametrically 


opposite positions with the two pronuclei between them. The 
nuclear boundaries next disappear, the chromosomes become 


MODEL 2 
First cleavage. Separation of chromosomes. Elongation and constriction 
of the egg preceding its complete division into two cells. 
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still farther separated, the radiations become more distinct, and 
soon seem to act on the chromosomes as two sets of fibers. The 
next step is a separation of every chromosome into two parts, 
which seem to be drawn in opposite directions toward the two 
centrosomes. These changes are shown in Model 2 and Fig. C. 

In this manner two new nuclei are formed from the pronuclei, 
each new nucleus being composed of one-half of the chromatin 
of the male and female pronuclei, and each nucleus having a 
centrosome, 

At the same time that the division of the pronuclei takes 
place a corresponding division of the whole egg occurs. The 
egg elongates (Model 2), a constriction takes place, and finally, 
coincident with the formation of the two new nuclei, there is 


MODEL 3 


Completion of first cleavage. Two cells. Polar bodies in the furrow be- 
tween them. Daughter nuclei and centrospheres in each cell. 


a complete separation of the egg into two halves, forming two 
new cells, each made up of protoplasm and yolk, like the single 
undivided egg, and each having a nucleus with its centrosome 
(Model 3). One of these two new cells gives rise to the anterior 
portion of the embryo, the other to the posterior. 

Beginning with this, the first cleavage, up to the time when 
the larva is capable of taking in new food, the whole process of 
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MODEL 4 
Resting stage after first cleavage. The two cells flattened against each 
other. 


MODEL 5 


Beginning of second cleavage. Nuclei resolved into division spindles. This 
model shows plainly two centrosomes, radiations and the twosets of chromo- 
somes in each cell 
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development proceeds through the repeated subdivision of these 
cells. 

The second cleavage, which occurs at right angles to the 
first, divides the egg and the body of the future larva into right 
and left halves. This cleavage, initiated by a division of the 
centrosome, takes place by the changes in each nucleus, followed 
by an elongation and constriction of the cell. Finally a com- 
plete division of each nucleus and each cell into two parts takes 
place (Models 5 and 6). This gives four new cells, Model 7, each 


MODEL 6 


Second cleavage. Further separation of chromosomes. The two cells 
elongated and showing a constriction. 


destined to form a definite part of the future organism, but each 
constituted as far as we can see in a precisely similar manner. 
In the next, the third, cleavage the division takes place in a 
new direction. This, as indicated by the nuclear figures on 
Model 8, is oblique. Instead of a division into two equal parts, 
only a portion of the protoplasmic substance at the animal pole 
separates off, giving rise to four small cells which eventually lie 
above and slightly to the right of the four lower larger cells. 
(Model 9 shows the eight cells resulting from this cleavage.) 
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MODEL 7 
Second cleavage complete, so that four cells are formed. 


MODEL 8 


Third cleavage. Division spindles radial. The raised surface at the inner 
end of each spindle indicates the point at which four new cells will be separated 
off. 
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MODEL 9 
Third cleavage completed. First quartet of small cells or ectoblasts formed. 


MODEL 10 
Fourth cleavage begun. 
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The fourth cleavage (Model 10) is also oblique. It results in 
the separation of another quartet of small protoplasmic cells 
slightly to the left of the large yolk-laden cells and also at the 
animal pole (Model 11). 

The fifth cleavage is simply a division of the first quartet of 
small cells (Model 12). 

By the sixth cleavage, the beginning of which is shown in 
Model 12, a third and last quartet of similar small cells is given 
off at the animal pole. This cleavage also is oblique, but to the 
right. By this alternation in the direction of each cleavage 


MODEL 11 
Fourth cleavage completed. A second quartet of ectoblasts formed. 
Division beginning in cells of first quartet. Fifth cleavage begun. 


plane, which began with first cleavage as indicated by the 
rotation of nuclei to the right, or in a clockwise direction on 
Model 4, the symmetrical arrangement of the cells is maintained. 
Lying at the animal pole of the egg, these three quartets of small 
cells form the so-called dorsal plate, which, by rapid multiplica- 
tion of cells by division, is destined to grow until it completely 
covers the egg and forms the outer layer or ectoderm of the 
embryo. These cells are therefore known as “ectoblasts.”’ 


[18] 


MODEL 12 
Fifth cleavage completed. Sixth cleavage begun. Formation of third 
quartet of ectoblasts. 


MODEL 13 


Sixth cleavage completed. Second quartet has also divided; separation of 
ectoblasts completed. 
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MODEL 14 
Separation from the left posterior large cell (D) of a single cell, the mesen- 
toblast (M-—E). 


MODEL 15 
Division of mesentoblast. The number of ectoblast cells has increased by 
further division of the three quartets. 
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The seventh cleavage (Model 12) divides the second quartet 
of ectoblasts. 

The eighth cleavage (Model 13) consists of a second division 
of the first quartet of ectoblasts. 

The ninth cleavage is unique, only one rather large cell, the 
““mesentoblast,’’ M.-E. being separated off from the left posterior 
of the larger cells (D, Model 14). This new cell divides into two 
(Model 15) and again into four parts (Model 16). The upper 
two of these four cells, concealed on the model by the rim of the 
dorsal plate, multiply rapidly by division, and the cells which are 
formed from them make their way between the dorsal plate of 
the ectoblasts and the large yolk-laden cells below. They will 
form the future middle layer or mesoderm of the embryo, and 
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are known as the “mesoblasts.’’ After the separation of the 
mesoblasts the remaining three large cells finally divide, giving 
in all eight or nine large inferior cells, the ‘“‘entoblasts,”’ which in 
time will form the inner layer of the embryo. 

At an early stage there are thus separated in the egg the 
rudiments of the three layers distinguishable in the develop- 
ment of all higher animal organisms: ectoderm, mesoderm 
and endoderm. These may be diagrammatically represented as 
in Fig. d. 

The ectoblasts by multiplication of cells soon extend over 
the entire ovum until only a narrow pore is left on the lower 
or ventral pole (Models 17, 18). Owing to the unequal rate of 
this growth, the upper or animal pole is at the same time shifted 
anteriorly till its angular distance from the lower vegetative 
pole becomes on this side only go° (Model 18). 

[2t] 


MODEL 16 
Second division of mesentoblast, resulting in the formation of two meso- 
blasts and two entoblasts, which are concealed under the rim of the plate of 
ectoblasts, further divisions of ectoblast cell. 


MODEL 17 


Continued spreading of ectoblasts over the surface of the egg. Their 
origin from the three quartets is indicated in the model by colors: first 
quartet, red; second, blue; third, uncolored. 
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Immediately around the pore left by the closing of the edge 
of the ectoblasts is seen on this model the depression which 
indicates the beginning of the future mouth of the embryo. For 
a short time the pore itself is closed, but soon opens again and 
communication is thus established between the exterior and the 
internal cavity of the embryo. The structure of the embryo at 
this time may be represented diagrammatically as in Fig. e. 


MODEL 18 


The ectoblasts completely enclose the egg, leaving only a narrow pore 
(blastopore), about which is seen a depression. The derivation of ectoblasts 
from the three quartets indicated on the models by the coloring. The various 
regions of the future larva are becoming more sharply defined. 


From this time on, the development consists of the differentia- 
tion by growth of the multiplying cells of these three separate 
layers into the specialized organs of the body. 

The ectoderm cells which, as shown by the number of nuclei, 
are already very numerous, multiply rapidly in certain areas 
indicated by the slight outgrowths on the surface. These soon 
become more pronounced and form the beginning of the ecto- 
dermic organs of the embryo. 
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Above the mouth opening, which by this time is clearly defined, 
a ridge marks the beginning of the velum, or swimming organ, 
of the larva; below the mouth there is a large protuberance which 
will form the foot; at the sides of this two smaller knob-like 
outgrowths form the larval kidneys. At a point directly op- 


MODEL 19 


The larva begins to assume its definitive form. The mouth opening is 
formed; above it the curved edge of the velum is defined; below it the foot 
begins to protrude; on either side of this the first appearance of the larva 
kidney (EX) is indicated. - At the lower pole of the model the shell gland 
is shown. 


posite the apical, or head, end the shell gland develops (Model 
18). Model 19 shows the shell beginning to be secreted by the 
shell gland. 

The entoblast cells of the cavity of the gastrula by a process 
of unequal growth rapidly go to form the various parts of the 
digestive tube: stomach, liver, intestine etc. The cesophagus is 
formed by an invagination of the ectoderm from the exterior. 

The middle layer, the mesoblastic layer, forms the muscles, 
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the circulatory system, heart and blood-vessels and the support- 
ing tissues of the body. 

Coincident with this differentiation of the regions of the body 
into organs, a change in the direction of the antero-posterior 
axis of the embryo takes place. The whole posterior portion is 


MODEL 20 
The formation of the veliger larva has proceeded farther. The various 
external organs are well defined. Below‘is seen the shell secreted by the under- 
lying cells of the shell gland. 


pushed ventrally: the mouth opening and the whole apical pole 

are shifted forward, and there is a twisting of the entire axis, 

plainly seen in the bending of the intestine. This organ, which 

originally lay in the mid-ventral line, assumes the form of an 

almost complete loop (Model 22). The asymmetry of the 
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mollusk larva is thus established and the definitive asymmetry 
of the adult is foreshadowed. 
Models 21 and 22 show the completed larva, the free-swim- 


MODEL 21. SIDE ViEW 


The mollusk larva, or the veliger, completed. The velum, or swimming 
organ, about the anterior end bears two rows of cilia. The foot is large and 
prominent and bears on its under surface the lid, or operculum, by which the 
opening of the shell is closed when the animal withdraws into it. On the head 
are seen the two eyes. The two raised points near these mark the position of 
the feelers or tentacles. 


ming veliger with its fully formed ciliated velum, or swimming 

organ, the shell and the large foot, bearing on its lower surface 

the operculum, or lid, by means of which the shell is closed when 
[26] 
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the animal withdraws into it. On the head are seen the two 
eyes and near them the tentacles. 

The veliger stage, though more or less suppressed in land 
mollusks, is common to all gastropods. By an additional series of 
changes, consisting in a continued growth and development in 
certain directions, this larva is ultimately metamorphosed into 
the adult form of its species. 


MODEL 22 
A section of the veliger showing the internal anatomy. 
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APPENDIX. 
TECHNICAL DESCRIPTION OF THE MODELS.' 


1. A. The ovum of Crepidula at the time of fertilization. 

1.B. Thefertilized ovum showing pronuclei lying in the cytoplasm 
at the animal pole. On either side of them the centrospheres. At 
the vegetative poles is seen the yolk-stalk. Jour. Morph., Vol. XIII, 
1897, fig. I. 

2. First cleavage—appearance of first cleavage furrow. Jour. 
Morph., Vol. XIII, figs. 3, 4. 

3. Completion of first cleavage furrow. Nuclei and asters oppo- 
site each other in the two blastomeres. Between the blastomeres 
are the polar bodies. Jour. Morph., Vol. XIII, fig. 5. 

4. Resting stage after first cleavage. Flattening of blastomeres 
against each other. Dexiotropic turning of nuclei, asters and pro- 
toplasmic areas. Jour. Morph., Vol. XIII, fig. 7. 

5. Beginning of second cleavage. Lzotropic turning of spindles 
and protoplasmic areas. The centrospheres of preceding cleavage lie 
near the cleavage furrow. Jour. Morph., Vol. XIII, fig. 7. 

6. Second cleavage. Beginning of second cleavage furrow. 
Lzotropic rotation of spindles. Polar furrow being formed. Jour. 
Morph., Vol. XIII, fig. 9. 

7. Completion of second cleavage. Asters nearly in position of 
poles of preceding spindles. Polar furrow well formed. Jour. 
Morph., Vol. XIII, fig. ro. . 

8. Third cleavage. Spindles almost radial, but showing slight 
dexiotropic rotation. Jour. Morph., Vol. XIII, fig. r2. 

g. Third cleavage. Completion of first quartet. Position of 
asters shows that division was dexiotropic. Jour. Morph., Vol. XIII, 
fice rs: 

10. Fourth cleavage. Leotropic. First quartet has rotated into 
furrows between macromeres. Jour. Morph., Vol. XIII, fig. 14. 

11. Fourth cleavage complete. Fifth cleavage, leotropic division 
of first quartet of micromeres and formation of “‘turret cells’’ (trocho- 
blasts). Jour. Morph., Vol. XIII, fig. 16. 

12. Fifth cleavage complete. Sixth cleavage dexiotropic. For- 
mation of third and last quartet of ectomeres. Sixteen cells. Jour. 
Morph., Vol. XIII, fig. 17. 


1 The models correspond to the figures in ‘‘The Development of Crepidula,”’ 
by Dr. E. G. Conklin, Jour. Morph., Vol. XIII, 1897, and ‘‘Karyokinesis and 
Cytokinesis,’”’ Jour. Acad. Nat. Sci., 2d Ser., Vol. XII, Phila., 1902. 
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13. Sixth cleavage complete. Division of second quartet com- 
plete. Quadrangular plate of ectomeres with angles of plate in 
furrows between macromeres. Twenty ectomeres (4 apical, 4 
turret and 12 belt cells) and 4 macromeres. Jour. Morph., Vol. XIII, 
figs. 19, 20. 

14. Formation of first member of fourth quartet, the mesento- 
blast, from the left posterior macromere; formation of basal cells of 
cross by the second division of first quartet. Jour. Morph., Vol. 
MTT, figs: 22; 23; 

15. Division of the mesentoblast completed, dexiotropic. Second 
and third quartets. Turret cells formed. Forty-two cells: 4 apicals 
8 cross, 4 turret, 20 belt cells, 2 mesentoblasts, 4 macromeres. Jour. 
Morph., Vol. XIII, fig. 29. 

16. Fourth quartet completed by leotropic cleavage of macro- 
meres, A, B and C. The two mesentoblasts of the preceding stage 
have divided, forming the two enteroblasts and two primary meso- 
blasts which lie immediately above the latter, but concealed by the 
plate of ectoblasts. Jour. Morph., Vol. XIII, fig. 31. 

17. Further division of ectoblasts. Expansion of arms a, b and 
ce of ectoblastic cross into a cell plate. Anterior shifting of apical 
cells. Posterior turret cells undivided. Formation of quadrangular 
blastopores, the enteroblasts in posterior angle. Jour. Morph., Vol. 
MALI, figs. st,.52. 

18, Later stage. Apex on ventral side, slightly to the right. 
Cells of ectoblastic cross, first quartet, cover the whole anterior end 
of embryo. Large cells of posterior arm, dorsal. The closing of 
the blastopore and a depression about it indicating the formation of 
the stomodezum. The superior rows of ectoblast cells of second 
quartet, directly above the blastopore, form the first and second velar 
rows. The'shell gland is forming at the postero-dorsal and somewhat 
to the left. Jour. Morph., Vol. XIII, figs. 65, 74, 75. 

19. Older embryo, showing apical, posterior and pedal cell plates. 
On either side to the anterior and posterior of the dorsal cell plate, 
the velar rows are branching. Mouth and the external kidneys are 
formed, the shell gland expanding. Jour. Morph., Vol. XIII, figs. 
76 to 79. 

20. Older stage-formation of velum and foot. The shell gland 
greatly ‘expanded and forming the shell of the veliger. Jour. Morph., 
Vol. XIII,’ figs. 80-82. 

21. The fully formed veliger. 

22. Section of the preceding. 
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THE BIRDS OF THE VICINITY OF NEW YORK CITY.! 


By Frank M. CHAPMAN. 


Associate Curator of Mammalogy and Ornithology. 


INTRODUCTION. 


The collection which this Guide is intended to accompany has 
been formed especially to aid students in identifying the birds 
found in the vicinity of New York City. It occupies a portion of the 
West Corridor of the third floor (Hall No. 303). With a few except- 
ions, all t!.2 specimens contained in it were collected within 50 miles 
of the American Museum of Natural History. The species which 
we have as yet been unable to secure within these limits are repre- 
sented temporarily by specimens from the North American Col- 
lection. The collection is placed under two heads: first, sys- 
tematic, containing virtually all the birds which have been re- 
corded from within the prescribed limits, and second, seasonal, in 
which only the birds of the month are exhibited, as is explained 
more fully beyond. Species of accidental occurrence, or those 
which have been found in this vicinity but once or twice, are 
grouped at the end of the systematic collection. 

The birds are labeled in accordance with the system of no- 
menclature adopted by the American Ornithologists’ Union. The 
number on the label, preceding the name of each species is its 
number in the Union’s “Check-List’” of North American birds 
(2nd edition, 1895). In the desk case in the center of the hall will 
be found a local collection of the nests and eggs of the birds which 
breed within 50 miles of the Museum. It is labeled on the same 
plan as the local collection of birds. Near by are placed photo- 
graphs from nature of the nests of most of our breeding birds and 
exhibits of bills, feet, wings, tails and feathers designed to explain 
technical terms used in descriptive ornithology. A list of useful 
ornithological publications will also be found here. 


1 Reprinted from the American Museum Journal, Vol. VI, pp. 81-102, April, 1906. 
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The appended annotated list of the species known to occur 
within a radius of 50 miles of the Museum is based on information 
derived for the most part from four sources: (1) previously pub- 
lished records; (2) the author’s notes covering a period of twenty 
years’ intermittent observation, mainly at Englewood, N. J.;°(3) 
the observations of Mr. Waldron DeWitt Miller at Plainfield, 
N. J.; and (4) information received from Mr. William Dutcher. 
For many years Mr. Dutcher has made a specialty of the study of 
Long Island birds and has brought together a vast amount of 
data concerning them. 

As a matter of local interest an asterisk (*) has been placed 
before those species which have been observed in Central Park. 
This list of Park birds is based on published records, the author’s 
observations and information received from Messrs. C. G. Abbott, 
S. H. Chubb and B. S. Bowdish. 

The text cuts with which this Guide is illustrated, with the 
exception of the Starling, are from Coues’s “Key to North Ameri- 
can Birds.” For their use the Museum is indebted to Messrs. 
Dana Estes and Company, the publishers of that work. The full 
page plates are from photographs of Museum exhibits. 

The region embraced within our limits possesses natural ad- 
vantages calculated to attract a great number of birds. Our sea- 
coast, with its sandy beaches and shallow bays; our rivers, creeks 
and ponds, with their surrounding grassy marshes; our wooded 
hillsides and valleys; our rolling uplands and fertile meadows, 
offer haunts suited to the wants of most birds. Again, our coast- 
line and the Hudson River valley form natural highways of migra- 
tion regularly followed by birds in their journeys to and from 
their summer homes. 

The exceptional abundance of birds in this vicinity, however, 
is not due alone to the varied character of the country, or 
to the fact that twice each year streams of migrants pass along 
our coasts and through our valleys. There are certain causes 
which tend to limit the ranges of animals, chief among which is 
temperature. A study of the ranges or habitats of animals and 
plants shows that the boundaries of the areas inhabited by many 
species coincide with one another and also to a greater or less 
extent with lines of equal temperature. The ranges of these 
species being thus governed by natural causes, they are 
taken as indices of the limits of faunas or natural life-areas. The 
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lines between these faunas cannot, of course, be sharply drawn. 
The change from one to another is gradual, and between the two 
a neutral strip exists in which will be found species characteristic 
of each. Just such a condition is found in this vicinity, the north- 
ern boundary of the Carolinian Fauna over-lapping the southern 
boundary of the Alleghanian Fauna in the valleys of the Delaware, 
Hudson and Connecticut. In other words, we have here on the 
one hand a number of birds which are found no farther north 
and on the other certain species which are found no farther south; 
that is, in the breeding season, for among birds only the nesting 
ranges are of value in determining the boundaries of faunas. 

The southern limit of the Carolinian Fauna on the Atlantic 
Coast is near Norfolk, Virginia; its northern limit, on the coast, 
as said above, is in the vicinity of New York City. To be more 
exact, a careful study of the nesting ranges of certain species 
shows that the most northern points at which they are regularly 
found is Port Jervis in the Delaware valley, Fishkill in the Hud- 
son River valley, and Portland in the Connecticut River valley. 
These localities then may be considered as defining the northern 
limits of the Carolinian Fauna in the valleys in which they are 
placed. In the more elevated country between these points it 
is doubtful if the limits of the fauna reach quite as far north, for 
river valleys, both because they offer a natural pathway for the 
extension of a bird’s range, and because of the higher tempera- 
ture prevailing in them, tend to carry northward the boundaries 
of faunas. Eastward, along the Connecticut shore, the Carolinian 
Fauna may reach the mouth of the Thames. Long Island, although 
farther south, belongs for the most part in the Alleghanian rather 
than the Carolinian Fauna. Numbers of species common and 
even abundant in the Lower Hudson valley are exceedingly rare 
on Long Island, especially on the southern shore. But along the 
northern shore, or older part of the island, where deciduous trees 
abound, there is an evident trace of the Carolinian Fauna shown 
by the regular occurrence of the Blue-winged Warbler and the 
Acadian Flycatcher. 

The following Carolinian birds are found every summer 
within 50 miles of the Museum, and all but two or three are known 
to nest regularly here. Their occurrence as breeding birds north- 
ward beyond these limits is, with but few exceptions, rare and 
irregular. 
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Clapper Rail. 
King Rail. 
Turkey Vulture. 
Barn Owl. 


Blue-winged Warbler. 


Louisiana Water-Thrush. 


Kentucky Warbler. 
Hooded Warbler. 


Acadian Flycatcher. Mockingbird. 

Fish Crow. Carolina Wren. 
Cardinal. Tufted Titmouse. 
Rough-winged Swallow. Carolina Chickadee. 
Worm-eating Warbler. Blue-gray Gnatcatcher. 


The southern limit of the Alleghanian Fauna on the coast is 
less clearly defined. It includes, however, Long Island and 
northern New Jersey. Its boundaries may be determined by the 
presence in the breeding season of the following species, few of 
which are known to nest at sea-level south of our limits: 

Purple Finch. 

Golden-winged Warbler. 
Nashville Warbler. 
Chestnut-sided Warbler. 
Black-throated Green Warbler. 
Wilson’s Thrush. 


Carolina Rail. 

Alder Flycatcher. 

Least Flycatcher. 

Bobolink. 

Savanna Sparrow. 

Rose-breasted Grosbeak. 

Thus it will be seen that while the region south of our dis- 
trict has the Carolinian species mentioned, and the region to the 
northward has the Alleghanian species just given, we, in this inter- 
mediate strip, have both Carolinian and Alleghanian species. 

It is evident, therefore, that from an ornithological stand- 
point we are most favorably situated, and a comparison of the 
number of birds found within our limits with the numbers recorded 
from other districts shows that the causes mentioned have been 
effective in giving us an unusually rich avifauna. Due allowance 
must of course be made for the much greater area included in 


all but one of the regions used in comparison. 


ESD oe within 50 Miles of New York City 353 
District Columbia (Richmond, MS.) 281 

Ontario, Canada, (Mcllwraith) 316 

Massachusetts (Howe and Allen) 362 

Illinois (Ridgway) 352 

Indiana (Butler) 305 

“Michigan (Cook) 332 

“Kansas (Goss) 343 


During the course of a year the bird-life of our vicinity is 
subject to great changes. Some birds are always with us, some 
come for the summer, others pass us in the spring and fall in travel- 
ing to and from their more northern homes, and others still come 
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only in the winter. Our birds may thus be arranged, according 
to the season when they are present, in several rather well-defined 
groups, for which the following names seem most applicable. 

I. Permanent Residents.—This class includes species which 
are with us throughout the year, but it does not follow that the 
same individuals pass the entire year here. Comparatively few, 
indeed, of the species in this group are permanent residents in the 
strict sense of the term. “The Bob-white, Ruffed Grouse, and 
several of the Owls are doubtless literally permanent residents, 
that is, the same individuals pass their lives in one restricted local- 
ity, but it is not probable that the Bluebirds, for example, found 
here during the winter are the same birds which nested with us 
in the summer. Doubtless our winter Bluebirds pass the summer 
farther north, while our summer Bluebirds winter farther south but as 
a species, the Bluebird is a permanent resident. 


List of Permanent Residents. 


Bob-white. Blue Jay. 
Ruffed Grouse. American Crow. 
Marsh Hawk. Fish Crow. 
Sharp-shinned Hawk. Starling. 
Coopers Hawk. Meadowlark. 
Red-tailed Hawk. House Sparrow. 
Red-shouldered Hawk. Purple Finch. 
Broad-winged Hawk. American Goldfinch. 
Bald Eagle. European Goldfinch. 
Duck Hawk. Song Sparrow. 
Sparrow Hawk. Swamp Sparrow. 
Long-eared Owl. Cardinal. 
Barred Owl. Cedar Waxwing. 
Screech Owl. Carolina Wren. 
Great Horned Owl. White-breasted Nuthatch. 
Hairy Woodpecker. Tufted Titmouse. 
Downy Woodpecker. Chicadee. 
Flicker. Robin. 

Bluebird. 


II. Summer Residents——Summer residents, as the name 
implies, are birds found here during the summer. They may, 
however, arrive early in March and remain until December, as 
do the Blackbirds and the Woodcocks, or they may not come until 
May and may leave us in August. Summer residents, then, are 
birds which come to us at varying times in the spring and after 
nesting here return to more southern winter resorts in the fall. 
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List of Summer Residents. 


Wood Duck. 
American Bittern. 
Least Bittern. 
Green Heron. 


Black-crowned Night Heron. 


King Rail. 

Clapper Rail. 
Virginia Rail. 

Sora. 

Yellow Rail. 

Black Rail. 
Woodcock. 
Bartramian Sandpiper. 
Spotted Sandpiper. 
Kildeer. 

Piping Plover. 
Mourning Dove. 
Osprey. 

Barn Owl. 
Yellow-billed Cuckoo. 
Black-billed Cuckoo. 
Belted Kingfisher. 
Red-headed Woodpecker. 
Whip-poor-will. 
Nighthawk. 

Chimney Swift. 


Ruby-throated Hummingbird. 


Kingbird. 

Crested Flycatcher. 
Pheebe. 

Wood Pewee. 
Acadian Flycatcher. 
Alder Flycatcher. 
Least Flycatcher. 
Bobolink. 

Cowbird. 

Red-winged Blackbird. 
Orchard Oriole. 
Baltimore Oriole. 
Purple Grackle. 
Vesper Sparrow. 
Savanna Sparrow. 
Grasshopper Sparrow. 


Henslow’s Sparrow. 
Sharp-tailed Sparrow. 
Seaside Sparrow. 
Chipping Sparrow. 

Field Sparrow. 

Towhee. 

Rose-breasted Grosbeak. 
Indigo Bunting. 

Scarlet Tanager. 

Purple Martin. 

Cliff Swallow. 

Barn Swallow. 

Tree Swallow. 

Bank Swallow. 
Rough-winged Swallow. 
Red-eyed Vireo. 
Warbling Vireo. 
Yellow-throated Vireo. 
White-eyed Vireo. 
Black and White Warbler. 
Worm-eating Warbler. 
Blue-winged Warbler. 
Golden-winged Warbler. 
Parula Warbler. 

Yellow Warbler. 
Chestnut-sided Warbler. 
Black-throated green Warbler. 
Pine Warbler. 

Prairie Warbler. 
Ovenbird. 

Louisiana Water-Thrush. 
Kentucky Warbler. 
Maryland Yellow-throat. 
Yellow-breasted Chat. 
Hooded Warbler. 
Redstart. 

Catbird. 

Brown Thrasher. 

House Wren. 
Short-billed Marsh Wren. 
Long-billed Marsh Wren. 
Wood Thrush. 

Wilson’s Thrush. 


III. Summer Visitants.—Comparatively few birds fall into 
this group. As a rule the northern limit of their breeding range 
is not far south of our southern boundaries and they sometimes 
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visit us in small numbers, generally after their breeding season 
is over. In this group may also be placed the Shearwaters and 
Petrels, some of which are known to nest in the Antarctic Regions 
during our winter. In the spring they migrate northward and 


pass the summer off our coasts. 
List of Summer Visitants. 


Gull-billed Tern. American Egret. 

Royal Tern. Little Blue Heron. 

Forster's Tern. Wilson’s Plover. 

Sooty Tern. Oyster-catcher. 

Black Skimmer. Turkey Vulture. 

Greater Shearwater. Red-bellied Woodpecker. 

Audubon’s Shearwater. Summer Tanager. 

Sooty Shearwater. Carolina Chickadee. 

Wilson’s Petrel. Blue-gray Gnatcatcher. 
Mockingbird. 


IV. Winter Residents.—Winter residents, like summer resi- 
dents, may arrive long before and remain long after the season 
which gives them their name. Our Junco, or Snowbird, for 
example, comes from the north in September and remains until 
April, but is a typical winter resident. That is, it arrives in the 
fall and after passing the entire winter with us returns to its 


more northern summer home in the spring. 
List of Winter Residents. 


Holbeell’s Grebe. Rough-legged Hawk. 
Horned Grebe. Saw-whet Owl. 

Loon, Horned Lark. 
Red-throated Loon: Prairie Horned Lark. 
Razor-billed Auk. American Crossbill. 
Kittiwake Gull. Redpoll. 

Glaucous Gull. Pine Siskin. 

Great Black-backed Gull. Snowflake. 

Herring Gull. Lapland Longspur. 
Ring-billed Gull. Ipswich Sparrow. 
Green-winged Teal. White-throated Sparrow. 
American Golden-eye. Tree Sparrow. 
Buffle-head. Junco. 

Old-Squaw. Northern Shrike. 

King Eider. Myrtle Warbler. 
American Scoter. Winter Wren. 
White-winged Scoter. Brown Creeper. 

Surf Scoter. Canadian Nuthatch. 
Purple Sandpiper. Golden-crowned Kinglet. 


V. Winter Visitants.—W inter visitants are birds which may 
or may not visit us during the winter. As a rule, their presence 
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depends upon the severity of the winter. An unusually severe 

season sometimes forces boreal birds southward and they then 

may be found in numbers south of their regular winter range. 
List of Winter Visitants. 


Puffin. American Eider. 

Black Guillemot. Goshawk. 

Brunnich’s Murre. Black Gyrfalcon. (?) 
Dovekie. Hawk Owl. 

Iceland Gull. Snowy Owl. 

Kumlien’s Gull. Evening Grosbeak. 
Cormorant. Pine Grosbeak. 
Harlequin Duck. White-winged Crossbill. 


Holbeell’s Redpoll. 

VI. Regular Transient Visitants.—The birds of this class 
are found here only during the migrations. Their summer homes 
are north of us, their winter homes are south of us, and we see 
them only when they pass northward on their spring migration and 
southward on their fall migration. 

List of Regular Transient Visitants. 


Pied-billed Grebe. Tennessee Warbler. 
Pomarine Jaeger. Cape May Warbler. 
Parasitic Jaeger. Black-throated Blue Warbler. 
Long-tailed Jaeger. Dowitcher. 

Laughing Gull. Long-billed Dowitcher. 
Bonaparte’s Gull. Stilt Sandpiper. 

Common Tern. Knot. 

Roseate Tern. Pectoral Sandpiper. 
Caspian Tern. White-rumped Sandpiper. 
Cory’s Shearwater. Least Sandpiper. 

Leach’s Petrel. Red-backed Sandpiper. 
Gannet. Semipalmated Sandpiper. 
Double-crested Cormorant. Western Sandpiper. 
Red-breasted Merganser. Sanderling. 

Hooded Merganser. Greater Yellow-legs. 
Black Duck. Yellow-legs. 

Blue-winged Teal. Solitary Sandpiper. 
Pintail. Willet. 

Redhead. Hudsonian Curlew. 
American Scaup Duck. Black-bellied Plover. 
Lesser Scaup Duck. Golden Plover. 

Ruddy Duck. Semipalmated Plover. 
Canada Goose. Turnstene. 

Brant. , Pigeon Hawk. 

Great Blue Heron. Short-eared Owl. 

Florida Gallinule. Yellow-bellied Woodpecker. 
Coot. Magnolia Warbler. 

Red Phalarope. Bay-breasted Warbler. 
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Northern Phalarope. Black-poll Warbler. 
Wilson’s Snipe. Blackburnian Warbler. 
Olive-sided Flycatcher. Palm Warbler. 
Yellow-bellied Flycatcher. Yellow Palm Warbler. 
Rusty Blackbird. Water-Thrush. 
Bronzed Grackle. Connecticut Warbler. 
Nelson’s Sharp-tailed Sparrow. Mourning Warbler. 
Acadian Sharp-tailed Sparrow. Wilson’s Warbler . 
White-crowned Sparrow. Canadian Warbler. 
Lincoln’s Sparrow. Titlark. 

Fox Sparrow. Ruby-crowned Kinglet. 
Philadelphia Vireo. Gray-cheeked Thrush. 
Blue-headed Vireo. Bicknell’s Thrush. 
Nashville Warbler. Swainson’s Thrush. 


Hermit Thrush. 

VII. Irregular Transient Visitants——These birds occur irreg- 
ularly during the migrations. With certain exceptions they are 
birds of the interior and breed in the northern United States and 
British Provinces. Their regular line of migration is down the 
Mississippi Valley, and their occurrence on the Atlantic coast is 
more or less infrequent. Here are also included species formerly 
common near New York, but now practically extinct within our 
limits, where, however, they are sometimes found. 

List of Irregular Transient Visitants. 


Least Tern. Whistling Swan. 
Black Tern. Wilson's Phalarope. 
Mallard. American Avccet. 
Gadwall. Baird’s Sandpiper. 
American Widgeon. Marbled Godwit. 
Shoveller. Hudsonian Godwit. 
Canvasback. Buff-breasted Sandpiper. 
Ring-necked Duck. Long-billed Curlew. 
Greater Snow Goose. Eskimo Curlew. 
Blue Goose. Passenger Pigeon. 
American White-fronted Goose. Golden Eagle. 
Hutchins’s Goose. Migrant Shrike. 


Black Brant. Orange-crowned Warbler. 
; Grinnell’s Water-Thrush. 

VIII. Accidental Visitants——The homes of the birds included 
in this class are so far removed from our boundaries that their 
presence here at any time can be considered only as purely acci- 
dental. In most cases it is doubtless due to the agency of storms 
or high winds which drive migrating birds from their course. 
One-fourth the number given below are Old World birds, and 
about one-half the total number have been found here but once. 
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List of Accidental Vistants. 


Black-throated Loon. Ground Dove. 
Ivory Gull. Black Vulture. 
Little Gull. Swallow-tailed Kite. 
Sabine’s Gull. Swainson’s Hawk. 
Fulmar. White Gyrfalcon. 
Booby. Great Gray Owl. 
White Pelican. Red-cockaded Woodpecker. 
Brown Pelican. Pileated Woodpecker. 
European Widgeon. Arkansas Kingbird. 
European Green-winged Teal. Raven. 
Rufous-crested Duck. Chestnut-collared Longspur. 
Barnacle Goose. Lark Sparrow. 
White Ibis. Blue Grosbeak. 
Glossy Ibis. Painted Bunting. 
Snowy Heron. Dickcissel. 
Yellow-crowned Night Heron. Louisiana Tanager. 
Corn Crake. Bohemian Waxwing. 
Purple Gallinule. Prothonotary Warbler. 
Black-necked Stilt. Cerulean Warbler. 
European Woodcock. Yellow-throated Warbler. 
Curlew Sandpiper. Townsend's Solitaire. 
Ruff. Varied Thrush. 
Lapwing. Wheatear. 
Summary. 
Permanent Residents : ; : : : ; 34 
Summer Residents ; ; : : , : : 86 
Summer Visitants . ‘ : : : F : : 19 
Winter Residents. : 4 me : ‘ s 38 
Winter Visitants  . : : ; 3 : ‘ : 17 
Regular Transient Visitants . : 5 : ; ; 86 
Irregular Transient Visitants . : : : . ; 27 
Accidental Visitants 7 : : J : . : 40 
Total, 353 


THE SEASONAL COLE CHION 

The preceding seasonal analysis of our avifauna shows that 
only a part of the 353 birds which have been recorded from this 
vicinity are present at one time, and any arrangement of specimens 
which will, for example, show only the birds of a given month, 
will of course greatly simplify the problem of identification by 
excluding from it all species which, for seasonal reasons, we should 
not expect to find during the month in question. 

The Seasonal Collection is made up of the Permanent Resi- 
dents (Cases Q and ©) and Migrants (Case P) and is changed 
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each month. Thus, in February, it is composed of the ever-present 
Permanent Residents together with the migrants which have 
come from the north to spend the winter. In March, the March 
migrants from the south are added, and a month later those which 
may be expected to arrive in April are included. In due time the 
winter birds are withdrawn and the transient migrants removed, 
until in June, the collection consists of the Permanent Residents 
and birds which have come from the south to spend the summer. 
A similar treatment is continued throughout the year and the 
collection always, therefore, represents the bird-life of the month 
in which it is seen. 

The following outline of the bird-life of the year explains more 
fully the manner in which this Seasonal Collection is arranged, 
and at the same time, it may be used as a reference check-list in the 
study of local migration. It should be understood that the dates 
given represent those of a climatically normal year and that only 
the commoner water birds are included. 

January Bird-Life—Probably during no other month is there 
less movement among our birds than in January. The regular winter 
visitants have come; the fall migrants which may have lingered un- 
til December have gone, and the earliest spring migrants will not 
arrive before the latter part of February or in early March. In fact, 
January is the only month in the year in which, as a rule, some 
birds do not arrive or depart. This rule, however, may be broken 
by such irregular birds as the Pine Grosbeak and the Redpoll, and, 
south of New York, the Snowflake and the Crossbill, birds which 
may be wholly absent some winters and abundant others. 

The only birds usually to be found in January, therefore, are 
the permanent residents and the regular. winter visitants. Singing, 
mating, nesting, molting, migrating, events which in their season 
play so important a part in a bird’s life, do not concern the birds of 
January. With them food is the one important question, and 
their movements at this season are governed solely by the food 
supply. Snow may fall and winds blow, but as long as the birds 
find enough to eat they give small heed to the weather. Food, 
therefore, rather than temperature, is the most important factor 
in a bird’s life at this season. 

BIRDS OF THE MONTH. 
Permanent Residents, see page 85. 
Winter Residents, see page 87. 
February Bird-Life——The conditions prevailing in the bird 
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world during January will be practically unchanged until the latter 
part of February. Then, should there be a period of mild weather, 
we may expect to hear the Song Sparrows and Bluebirds inaugurate 
the season of song. An unusually warm day earlier in the month may 
have tempted either or both of these birds prematurely to welcome 
spring, but as a rule we do not hear them until late in February, 
and then only under favorable conditions. 

The songs of these birds bid us keep watch for the earlier 
migrants, the Robin, the Purple Grackle and the Red-winged 
Blackbird, birds which pass the winter such a short distance south 
of us that they appear at the first sign of returning spring. Further 
confidence in the growth of the new year is shown by the Great 
Horned Owl, one of our less common species, which begins nest- 
ing late in February or early in March. 

In spite of these movements among the birds, February is, 
generally speaking, a winter month, and it is only in exceptional 
years that we find much change in our bird-life. 

BIRDS OF THE MONTH. 
Permanent Residents, see page 85, 
Winter Residents, see page 8&7. 
Migrants arriving from the South. 
February 15 to 28, in favorable seasons. 

Purple Grackle. Red-winged Blackbird. 

Rusty Blackbird. Robin. 

March Bird-Life.—Although March is sure to witness a general 
northward movement among the birds, the date of their arrival is as 
uncertain as the weather of the month itself. Continued severe 
weather prevents an advance, which a higher temperature occa- 
sions. It is well, therefore, to watch the weather predictions, 
since birds will quickly follow in the wake of a warm wave. 

When the ice leaves our bays, ponds and rivers, Ducks and 
Geese will appear. Even before this event, the Grackles, Red- 
winged Blackbirds and Robins will come in flocks and in song, 
and singing will become general with the Song Sparrows and 
Bluebirds, whose numbers will be greatly increased. When suc- 
cessive thaws have rendered the earth soft enough for the Wood- 
cock’s probe, we may expect to find him in favorable localities 
searching for his fare of earthworms. With the advent of in- 
sects, we may look for their enemy the Phcebe, and Meadowlarks, 
Cowbirds and other March Migrants may be found. 

The weather which hastens the arrival of birds from the 
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South, also prompts certain of our Winter Visitants to begin their 
northward journey, and after March we do not often see Redpolls, 
Snowflakes or Northern Shrikes. 
BIRDS OF THE MONTH. 
Permanent Residents, see page 85, 
Winter Residents, see page 87. 
Winter Residents leaving for the North. 
Horned Lark. Snowflake, 
Redpoll. Pine Grosbeak. 
Northern Shrike. 
Migrants arriving from the South. 
Appearing when the ice leaves the bays and rivers. 


Loon. Green-winged Teal. 
Pintail. Blue-winged Teal. 
Mallard. Canada Goose. 
March 1 to to. 
Purple Grackle. Rusty Blackbird. 
Red-winged Blackbird. Robin. 
March 10 to 20. 
Woodcock. Meadowlark. 
Pheebe. Cowbird. 


Fox Sparrow. 
March 20 to 31. 
Wilson’s Snipe. Mourning Dove. 
Kingfisher. Swamp Sparrow. 
White-throated Sparrow. 

April Bird-Life.—In early April the developments in the vege- 
table world, which the most casual observer cannot fail to see, are 
accompanied by corresponding but less noticed activities in the world 
of birds. The appearance of the skunk-cabbage, the blossoming ofthe 
pussy-willow and the early wild flowers soon become common 
knowledge; but the arrival of the Vesper, Field and Chipping 
Sparrows, of Tree Swallows, Myrtle Warblers and Hermit 
Thrushes, is known to comparatively few. Still, to the bird-lover, 
the return of these feathered friends is of even greater interest 
than the blossoming of trees and plants. 

The migratory movement grows rapidly in strength, and dur- 
ing the latter part of the month one may expect to see newcomers 
almost daily. It will be noted that the earlier migrants of the 
month are all seed-eaters, while the later are certain insectivo- 
rous birds which catch their prey in the air, for example, Swallows, 


Swifts.and Nighthawks. 
BIRDS OF THE MONTH. 
Permanent Residents, see page 85, 
Winter Residents, see page 87. 
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Winter Residents leaving for the North. 


Junco. Brown Creeper. 
Tree Sparrow. Red-breasted Nuthatch. 
Winter Wren. Golden-crowned Kinglet. 


Migrants arriving from the South. 
April 1 to Io. 


Pied-billed Grebe. Field Sparrow. 
Great Blue Heron. Chipping Sparrow. 
Black-crowned Night Heron. Tree Swallow. 
Osprey. Myrtle Warbler. 
Vesper Sparrow. American Pipit. 
Savanna Sparrow. Hermit Thrush. 

April 10 to 20. 
American Bittern. Barn Swallow. 
Green Heron. Yellow Palm Warbler. 
Clapper Rail. Pine Warbler. 
Yellow-bellied Sapsucker. Louisiana Water-Thrush. 


Ruby-crowned Kinglet. 


April 20 to 30. 


Spotted Sandpiper. Purple Martin. 

Semipalmated Sandpiper. Cliff Swallow. 
Whip-poor-will. Bank Swallow. 

Chimney Swift. Rough-winged Swallow. 
Least Flycatcher. Black and White Warbler. 
Towhee. Black-throated Green Warbler. 
Blue-headed Vireo. Brown Thrasher. 


May Bird-Life.—As the season advances, marked changes in 
temperature are less likely to occur, and the migration becomes regu- 
lar and continuous. In February and March there may be two weeks 
or more variation in the times of arrival of the same species in differ- 
ent years; in May we expect to find a given species within a day or 
two of a certain date. We shall, nevertheless, find the force of the 
migratory current still closely dependent on the weather, and 
under the encouragement of a high temperature we may be visited 
by “bird waves,” flooding the woods with migrants. Birds are 
then doubtless more abundant than at any other season. As many 
as ten species may be noted as arriving on the same day, and sixty 
or seventy species may be observed within a few hours. 

After May 15, birds begin to decrease in number, the Tran- 
sient Visitants passing farther north, and by June 5 we have only 
Permanent Residents and Summer Residents. 


BIRDS OF THE MONTH. 
Permanent Residents, see page 85, 
Summer Residents, see page 86. 
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Migrants arriving from the South. 
May 1 to Io. 


Common Tern. White-eyed Vireo. 
Solitary Sandpiper. Nashville Warbler. 
Semipalmated Plover. Blue-winged Warbler. 
Yellow-billed Cuckoo. Parula Warbler. 
Black-billed Cuckoo. Black-throated Blue Warbler. 
Nighthawk. Magnolia Warbler. 
Ruby-throated Hummingbird. Yellow-breasted Chat. 
Crested Flycatcher. Chestnut-sided Warbler. 
Kingbird. Prairie Warbler. 
Baltimore Oriole. Small-billed Water-Thrush. 
Orchard Oriole. Hooded Warbler. 
Bobolink. Yellow Warbler. 
Grasshopper Sparrow. Maryland Yellowthroat. 
Indigo Bunting. Oven-bird. 
Rose-breasted Grosbeak. Redstart. 
Scarlet Tanager. House Wren. 
Red-eyed Vireo. Catbird. 
Warbling Vireo. Wood Thrush. 
Yellow-throated Vireo. Veery. 

May 10 to 20. 
Wood Pewee. Black-poll Warbler. 
Acadian Flycatcher. Wilson’s Warbler. 
Yellow-bellied Flycatcher. Canadian Warbler. 
White-crowned Sparrow. Long-billed Marsh Wren. 
Golden-winged Warbler. Short-billed Marsh Wren. 
Tennessee Warbler. Olive-backed Thrush. 
Worm-eating Warbler. Gray-cheeked Thrush. 
Cape May Warbler. Alder Flycatcher. 
Blackburnian Warbler. Mourning Warbler. 
Bay-breasted Warbler. Bicknell’s Thrush. 


June Bird-Life.—After June 5 we may be reasonably sure that, 
with a few exceptions, every bird seen has or has had a nest in this 
vicinity. Several of the birds which began nesting in April will rear 
second broods in June, while the young of other April-nesting birds 
may not leave the nest until June. All the birds that began nesting in 
May will still be occupied with household affairs in June, and 
when we add to these the late-breeding species that wait for June 
before settling their domestic arrangements, it will be seen that 
among birds June is the home month of the year. 

Nest-building, egg-laying, incubating and the care of the 
young now make constant and exceptional demands on birds which, 
in response, exhibit traits which at other times of the year they 
give no evidence of possessing. Singing now reaches its highest 
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development, and certain call-notes are heard only atthisseason. The 
numberless actions incident to courtship, the intelligence displayed 
in nest-building, the choice of special food for the young, the devo- 
tion which prompts the parents recklessly to expose themselves 
in protecting their offspring,—all these manifestations of the bird- 
mind may be observed in June. 
BIRDS OF THE MONTH. 
Permanent Residents, see page 85, 
Summer Residents, see page 86. 

July Bird-Life——The full development of the bird year is 
attained in June, and as early as the first week in July the season 
begins to wane, when, among some migratory birds, there are evi- 
dences of preparation for the journey southward. 

The young of certain species which rear but one brood a year 
have now left the nest, and, accompanied by the parents, wander 
about the country. In localities which we had thoroughly’ explored 
in June, we may now find species not met with then. In some 
cases these families join others of their kind, forming small flocks, 
the nuclei of the great gathering seen later. Examples are 
Grackles, Red-winged Blackbirds and Tree Swallows. ‘The last 
named increase rapidly in number, and by July 10 we may see 
them flying over late each afternoon en route to their roosts in 
the Hackensack marshes. 

During the first week in the month we shall also find that 
certain birds have concluded their season of song. Bobolinks and 
Red-winged Blackbirds are rarely heard after the toth of the 
month; their young are reared, the cares of nesting-time are 
passed, and with other one-brooded birds they begin to renew their 
worn breeding plumages by molting. After the 15th we miss the 
voices of the Veery, Orchard and Baltimore Orioles, Chat, Brown 
Thrasher and other birds. 

BIRDS OF THE MONTH. 
Permanent Residents, see page 85, 
Summer Residents, see page 86. 

August Bird-Life-——With the majority of our nesting birds, 
family cares are ended in August, and at this season they completely 
renew their worn plumages by molting. When molting, birds are less 
in evidence than at any other time. What becomes of many of our 
birds in August it is difficult to say. Baltimore Orioles, for example, 
are rarely seen from August I to 20, but after the latter date they 
reappear clad in full plumage, and they are then in nearly full 
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song. So apparently complete is the disappearance of birds in 
August, that before the fall migration brings new arrivals daily 
from the north, one may spend hours in the woods and hear only 
the Red-eyed Vireo and the Wood Pewee, August’s own songsters. 
Late in the month, migrants from the north travel through the 
woods in small companies, but the characteristic bird-life of Au- 
gust is in the marshes. There the Swallows come in increasing 
numbers to their roosts in the reeds, while Red-winged Blackbirds 
and Bobolinks, under the alias of Reedbird, are abundant where 
the wild rice grows. 
BIRDS OF THE MONTH. 
Permanent Residents, see page 85, 
Summer Residents, see page 86, 
Migrants arriving from the North. 
August I to I5. 


Sora. Golden-winged Warbler. 

Semipalmated Sandpiper. Chestnut-sided Warbler. 

Semipalmated Plover. Canadian Warbler. 

Yellow-bellied Flycatcher. Small-billed Water-Thrush. 
August 15 to 31. 

Olive-sided Flycatcher. Black-throated Green Warbler. 

Tennessee Warbler. Black-throated Blue Warbler. 

Nashville Warbler. Magnolia Warbler. 

Parula Warbler. Blackburnian Warbler. 

Cape May Warbler. Wilson’s Warbler. 


Red-breasted Nuthatch. 

September Bird-Life—The student whose patience has been 
sorely tried by the comparative scarcity of birds in August will 
find that in September his observations in the field will be attended 
by far more interesting results. The first marked fall in the tem- 
perature is sure to be followed by a flight of migrants which, like 
the “bird waves” of May, will flood the woods with birds. By 
far the larger number will be Warblers; indeed, September, like 
May, is characterized by the abundance of these small birds. 

Birds of the year will outnumber the adults, and in most 
cases their plumage will be quite unlike that worn by their parents 
in May. In many instances, even the adults themselves appear 
in a changed dress. As a rule, fall plumages are less striking than 
those of spring, and when, in addition, it is remembered that birds 
are not in song, and that the foliage is much denser, the greater 
difficulty of identifying birds in the field will be appreciated. 

About September 25 our more common Winter Visitants arrive 
from the north, but afterward birds decrease rapidly in number. 
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BIRDS OF THE MONTH. 
Permanent Residents, see page 85. 
Summer Residents, see page 86, 
Summer Residents leaving for the South. 
September 1 to Io. 
Acadian Flycatcher. Rough-winged Swallow. 
Orchard Oriole. Worm-eating Warbler. 
Blue-winged Warbler. 
September 10 to 20. 


Baltimore Oriole. Yellow Warbler. 

Purple Martin. Yellow-breasted Chat. 
September 20 to 30. 

Common Tern. Rose-breasted Grosbeak. 

Green Heron. Yellow-throated Vireo. 

Hummingbird. Warbling Vireo. 

Kingbird. Hooded Warbler. 

Crested Flycatcher. Louisiana Water-Thrush. 

Wood Pewee. Veery. 


Migrants arriving from the North. 
September 1 to Io. 
Lincoln’s Sparrow. Black-poll Warbler. 
Connecticut Warbler. 
September 10 to 20. 


Wilson’s Snipe. Olive-backed Thrush. 
Blue-headed Vireo. Bicknell’s Thrush. 
September 20 to 30. 
Herring Gull. Myrtle Warbler. 
Green-winged Teal. Yellow Palm Warbler. 
Blue-winged Teal. Brown Creeper. 
American Coot. Golden-crowned Kinglet. 
Junco. Ruby-crowned Kinglet. 
White-throated Sparrow. Winter Wren. 
White-crowned Sparrow. Gray-cheeked Thrush. 


October Bird-Life——Early October generally brings the first 
killing frost, depriving insectivorous birds of a large part of their 
food and forcing them to journey southward. Flycatchers, War- 
blers, Vireos and Swallows now take their departure, and after 
the 15th of the month few insect-eating birds remain, except those 
which, like Woodpeckers, feed on insect’s eggs or larve. 

This is the season of Sparrows. In countless numbers they 
throng old stubble, potato and corn fields, doing untold good by 
destroying the seeds of noxious weeds. With these birds will be 
the lately arrived Juncos, Tree Sparrows and Fox Sparrows. When 
disturbed, all seek shelter in the nearest hedgerow, and _ their 
mingled notes produce a twittering chorus in which it is difficult to 
distinguish the voices of individual birds. 
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This, however, will not be the only bird music of the month. 
Certain species now have a brief second song period, and on the 
brighter days of the month we may hear Song, White-throated 
and Fox Sparrows, Phoebes and Ruby-crowned Kinglets singing. 

BIRDS OF THE MONTH. 
Permanent Residents, see page 85. 
Summer Residents, see page 80. 

Summer Residents leaving for the South. 
October 1 to 10. 


Black-crowned Night Heron. Scarlet Tanager. 
Yellow-billed Cuckoo. Cliff Swallow. 
Black-billed Cuckoo. Barn Swallow. 

Chimney Swift. Bank Swallow. 

Least Flycatcher. White-eyed Vireo. 
Bobolink. Black and White Warbler. 
Grasshopper Sparrow. Oven-bird. 

Indigo Bunting. Redstart. 


Wood Thrush. 
October 10 to 20. 


Spotted Sandpiper. Catbird. 

Whip-poor-will. Brown Thrasher. 

Nighthawk. House Wren. 

Red-eyed Vireo. Short-billed Marsh Wren. 

Maryland Yellowthroat. Long-billed Marsh Wren. 
October 20 to 31. 

Pied-billed Grebe. Towhee. 

Pheebe. Tree Swallow. 


Migrants arriving from the North. 
October I to To. 


Loon. Bronzed Grackle. 
Pintail. Rusty Blackbird. 
Mallard. American Pipit. 
Canada Goose. Hermit Thrush. 


October to to 20. 
Fox Sparrow. 
October 20 to 31. 


Horned Lark. Snowflake. 
Pine Finch. Redpoll. 
Tree Sparrow. Northern Shrike. 


November Bird-Life.—It is an interesting fact that the last 
migrants to leave in the fall are the first to arrive in the spring. 
The bird-life of November, when the fall migration is practically 
concluded closely resembles, therefore, that of March, when spring 
migration is inaugurated. The reason for this similarity is to be 
found in the fact that both months furnish birds with essentially 
the same kind of food. Thus the Loon, Grebes, Ducks, Geese and 
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Kingfisher remain until the forming of ice in November or early 
December deprives them of food and forces them to seek open 
water; while Woodcock and Snipe linger until they can no longer 
probe the frost-hardened earth. The thaws of March, however, 
will bring all these birds back to us by restoring their food. Cer- 
tain Sparrows stay with us until the weed-bearing seeds on which 
they feed are covered by snow, when they are compelled to retreat 
farther southward, only to return, however, when the March sun 
lays bare the earth. Few birds’ songs are heard in November. In 
some sheltered spot Song and White-throated Sparrows may con- 
tinue in voice, but the characteristic bird-note of the month is the 
scatter-call or fall whistle of Bob-White. 
BIRDS OF THE MONTH. 
Permanent Residents, see page 85. 
Migrants leaving for the South. 


Wood Duck. Cowbird. 

American Bittern. Red-winged Blackbird 
Great Blue Heron. Purple Grackle. 
Woodcock. Vesper Sparrow. 
Mourning Dove. Chipping Sparrow. 
Belted Kingfisher. Field Sparrow. 


Swamp Sparrow. 

December Bird-Life.—The character of the bird-life of Decem- 
ber depends largely upon the mildness or severity of the season. 
Should the ponds and streams remain open, the ground be un- 
frozen and little or no snow fall, many of the migrant species of 
November will linger into December. 

The comparative scarcity of food now forces birds to forage 
actively for provisions, and when a supply is found, they are apt 
to remain until it is exhausted. Their wanderings in search of 
food lead them over large areas, and our dooryards and orchards 
may often be visited by species which, when food is more abun- 
dant, do not leave their woodland haunts. An excellent means of 
attracting them is to provide suitable food. Crumbs and seeds 
scattered in some place where they will not be covered by snow or 
blown away will bring Juncos and Tree Sparrows: an old seed- 
filled sunflower head may prove a feast for Goldfinches, while bits 
of meat, suet or ham bone hung from a tree will be eagerly wel- 
comed by Chickadees, Nuthatches and Downy Woodpeckers. 

: BIRDS OF THE MONTH. 
Permanent Residents, see page 85. 
Winter Residents, see page 88. 
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List oF Birps FouND WITHIN Firry MILES OF THE AMERICAN 
Museum oF NATURAL History, NerEw York City. 
OrDER PYGOPODES. Divine Birps. 

Famity COLYMBIDZE.  GreEBEs. 


Holbell’s Grebe (Colymbus Holballi). A rather uncommon spring and 
fall migrant and less common winter resident. 

Horned Grebe (Colymbus auritus). A common spring and fall migrant 
and not uncommon winter resident. 

*Pied-billed Grebe; Diedapper; Dabchick; Hell Diver (Podilymbus 
podiceps). Occurs chiefly as a migrant. In northern New Jersey and the 
Lower Hudson Valley it is common, but on Long Island is of ‘comparatively 
rare and infrequent occurrence” (Dutcher, MS). During favorable seasons 
a few pass the winter here. I know of no definite instance of its breeding. 


(See group, second floor of Museum). 


Famity GAVIID2. Loowns. 
Loon (Gavia imber). A common migrant and less common winter resi- 


dent. (See group, second floor). 


Fic. 1. Loon. 


Black-throated Loon (Gavia arctica). Breeds in the far north, migrat- 
ing southward to southern Canada. The only record of its occurrence near 
New York is based on an adult male (Coll. Am. Mus. No. 64,610) taken April 
29, 1893, between Sands Point and Execution Lighthouse, L. I. (Dutcher, Auk, 
X, 1893, p. 265). 

Red-throated Loon (Gavia lumme). A not uncommon winter resident, 


but more frequently found during the migrations. 


lIssued also in separat>: form as Guide Leaflet, No. 22. 
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Famity ALCID. Avxs, Murres AND PUFFINS. 


Puffin (lratercula arctica). There is but one recent record of its occur- 
rence, December 15, 1882, Center Moriches, L. I. (Dutcher, Auk, V, 1888, p. 171). 


Black Guillemot (Cepphus grylle). Breeds from the Bay of Fundy north- 
ward; in winter migrates southward, regularly to Massachusetts. It has been 
found but once in Connecticut (Stony Creek, Dec. 1887.—Sage, Auk, VII, 1890, 
p. 283), and the only Long Island record, given by Lawrence, is apparently based 
on a specimen in the Lawrence Collection labeled “Long Island” (Coll. Am. 
Mus. No. 64,614). 

Brunnich’s Murre (Uria lomvia). Breeds from the Magdalen Islands 
northward; in winter migrates southward as far as New Jersey. On the western 
end of Long Island it is as a rule uncommon; at the eastern end it occurs more 
frequently, but is irregular (Dutcher, Auk, II, 1885, p. 38). Duringsome seasons, 
however, the bird becomes common in our waters (Averill, Auk, VIII, 1801, 
p. 307). Giraud’s record of “Uria troile”’ doubtless refers to this species, 
Specimens in the Lawrence Collection originally labeled “U. troile” are U. 
lomvia. Records of the occurrence of this species on Long Island during the 
winter are given by Braislin (Auk, XX, 1903, p. 51). 

Razor-billed Auk (Alcea torda). Breeds from the Magdalen Islards north- 
ward; in winter migrates southward, regularly to Long Island and rarely to 
Virginia and North Carolina. 

Dovekie (Alle alle). A species of the far north, migrating southward in 


winter, more or less regularly to New Jersey. With us its numbers vary during 
different winters. It is considered by Dutcher to be generally a rare bird on 


Long Island (Abst. Linn. Soc. No. 4, 1892, p. 6), but is given by Scott as a 
regular winter visitant on the New Jersey coast (Bull. Nutt. Orn. Club, IV, 1879, 
p. 228). 
OrpER LONGIPENNES. LOoNG-wincep SwIMMERs. 
Famity STERCORARIID#. Sxuas Anp JGERS. 

Pomarine Jeger (Stercorarius pomarinus). Passes the nesting season 
chiefly within the Arctic Circle and migrates* southward from July to late 
October, during which period it is sometimes not uncommon off our coast, its 
presence depending largely on the abundance of the small fish on which it feeds 
(Baird, Auk, IV, 1887, p. 71): 

Parasitic Jeger (Stercorarius parasiticus). Occurs off the coast in this 
‘vicinity as a regular migrant with the preceding species. 

Long-tailed Jeger (Stercorarius longicaudus). During its migration it 
is sometimes not uncommon off our coast. 

Famiry LARIDZE.: Gutts anv TERNS. 

Ivory Gull (Pagophila alba). A boreal species of which there appears to 
ke but one record, that of an adult taken at Sayville, L. I., January 5, 1893 
(Dutcher, Auk, XII, 189-. p. 2¢0). 
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Kittiwake Gull (Rissa tridactyla). A common late fall transient visitant 
and a comparatively rare winter resident, occuring generally some distance 


off-shore (Dutcher, MS). 


Glaucous Gull; Burgomaster (Larus glaucus). Several specimens have 
been killed on the Lower Hudson River, and off Long Island it is found regularly 
in small numbers (Dutcher, MS). 


Iceland Gull (Larus leucopterus). A northern species of which but one 
valid record exists for this vicinity, Rye, N. Y. March 3, 1894 (Porter, Auk, 
XII, 1895, p. 76; see also Dwight, Auk, XXIII, 1906, p. 37, where a second speci- 
mien reported by Porter, and incorrectly recorded by Chapman as_ Jleucopterus, 


is given as L. kumlient). 


Kumlien Gull (Larus kumlient). There are two records of this rare Gull 
for this vicinity, one is based on an immature male shot March 8, 1808, at Rock- 
away Beach, L. I. (Braislin, Auk, XVI, 18co, p. 190 and XXII, 1905, p. 168, 
where the specimen is definitely identified), the other an immature female taken 
February 16, 1894, at Stamford, Conn. (Porter, Auk, 1895, p. 76; see also 
Dwight, Auk, XXIII, 1906, p. 37, where this specimen incorrectly identified by 
Chapman is re-determined). 


Great Black-backed Gull (Larus marinus). A regular winter resident not 
uncommon along the coast, but rarely ascending our rivers. 


*Herring Gull (Larus argentatus). This is the common winter Gull of 
our harbor and coast. It arrives from the north in September and is abundant 
until April. The adults are pearl gray; the immature birds, or young born the 
previous summer, are grayish brown. There has been an evident increase in the 
numbers of this species since certain of its breeding grounds have been pro- 
tected. Braislin states that non-breeding birds are now common on the south 
shore of Long Island during the summer (Auk, XXII, 1905, p. 168). 


Ring-billed Gull (Larus delawarensis). A rather uncommon spring and 
fall migrant and winter resident (Dutcher, MS). Braislin (Auk, XXII, 10905, p. 
168) states that this species is not uncommon on Long Island in the summer, 
that it occurs in large numbers in October, but that he has no record later than 
November 17. 


Laughing Gull (Larus atricilla). Formerly a common summer resident on 
Long Island, but now known to nest only on Great South Bay, where it is 
rare. (See group, second floor). 


Bonaparte’s Gull (Larus philadelphia). A regular spring and fall 
migrant, sometimes seen in winter. 


Little Gull (Larus minutus). This is a European species; the only 
satisfactory records of its occurrence in North America are those of immature 
birds taken on Fire Island, Long Island, September 15, 1887 (Dutcher, Auk, 
V, 1888, p. 172), and Rockaway Beach, L. I., May 10, 1902 (Braislin, Auk, 
EXOX= 1903, p» 52). 
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Sabine’s Gull (Xema sabinii). A circumpolar species breeding in the 
Far North and rarely coming as far south as northern United States. Giraud 
records a specimen shot at Raynor South, Long Island, “July, 1837.” 


Gull-billed Tern (Gelochelidon nilotica). A southern species breeding 
as far north as Virginia, and wandering occasionally to Maine. There are 
several Long Island records, the most recent being two specimens taken at 
South Oyster Bay, July 4, 1882 (Dutcher, Auk, I, 1884, p. 34), and one shot 
from a flock of five on Shinnecock Bay, July 8, 1884 (Dutcher, Auk, II, 1885, 


p. 38). 


Caspian Tern (Sterna caspia). A rather uncommon fall migrant. 
There appears to be but one spring record, that of two adult males taken at 
Amityville, L. I., May 12, 1898 (Braislin, Auk, XVI, 1899, p. 191). 


Royal Tern (Sterna maxima). There is but one instance of its occur- 
rence on Long Island, a specimen taken at Raynor South, August 27, 1831, by 
J. F. Ward (Am. Mus. No. 46,008, Lawrence Coll.). j 

Forster’s Tern (Sterna Forsteri). More common in the interior than 
on the Atlantic coast, where it is not known to breed north of Virginia. It 
wanders irregularly northward and is sometimes found in this vicinity. 

Common Tern; Sea Swallow (Sterna hirundo). Inhabits the greater 
part of the Northern Hemisphere; in North America breeds locally from the 
Arctic regions to the Gulf of Mexico. This was formerly an abundant bird 
along our coasts, but the relentless persecutions of millinery collectors have so 
reduced its numbers that it is now found in only a few isolated localities. Not 
many years ago it bred more or less commonly all along the Long Island 
coast, but until recently almost the only surviving large colony inhabited Big 
Gull Island. Even in this remote locality it was constantly persecuted by 
nest-robbing fishermen and egg collectors. Through the efforts of a number 
of bird-lovers, who raised a sum of money for the purpose, permission was 
cbtained from the Lighthouse Board to have the lightkeeper on Little Gull 
Island appointed a special game-keeper to protect the Terns on Big Gull 
Island. The birds rapidly increased under this guardianship, but the subse- 
quent use, by the United States Government, of Gull Island for the erection of 
fortifications has caused the Terns to abandon it. Colonies are now found at both 


the northern and southern ends of Gardiner’s Island. 
, 


Roseate Tern (Sterna dougalli). “Temperate and tropical regions.’ 
In north America formerly breeding along the Atlantic coast northward 
irregularly to Maine; now rare north of southern New Jersey. A few pairs 
lived on Big Gull Island with the colony of Common Terns above mentioned, 
but I have not observed the species in either of the Gardiner’s Island colonies. 

The Arctic Tern (Sterna paradisea) is included by Lawrence without 
remark. I know of no record of its occurrence near New York City, and Mr. 
Dutcher has but one specimen from Long Island, a male taken on Ram 


Island Shoals, July 1, 1884. 
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Least Tern (Sterna antillarum). Formerly a common summer resident 
in suitable places on the coasts in this vicinity, but now occurs only as a rare 


migrant. 


Sooty Tern (Sterna fuliginosa). A southern species, not breeding north 
of North Carolina, but occasionally straying farther up the coast. It has been 
recorded from Lake Ronkonkoma, L. I. (Dutcher, Auk, III, 1886, p. 433), and 
Highland Falls, N. Y. (Mearns, Bull. Essex. Inst. XII, 1879, 87). 


Black Tern Hydrochelidon nigra surinamensis). A species cf the 

~ 5S 
interior, breeding from Kansas and Illinois to Alaska. Occurs on the Atlantic 
ccast as an irregular migrant, usually in the fall, sometimes in considerable 


numbers. 


Fic. 2. TERN. 


Famity RYNCHOPIDA£. Skimmers. 


Black Skimmer (Rynchops nigra). A southern species, not breeding 
north of Maryland, but occasionally wandering up the coast after the breed- 
ing season. There are several records of its occurrence on Long Island dur- 
ing the summer. 


OrpeR TUBINARES. TusBE-NOSED SWIMMERS. 
Famity PROCELLARIIDA. FurtmMars anp SHEARWATERS. 


Fulmar (Fulmarus glacialis). An arctic species which sometimes 
wanders southward to Massachusetts. One was found in an exhausted con- 
dition at Ridgewood, New Jersey, December, 1892, after a storm (Hales, Orn. 
and O6]., XVII, 1892, p. 30). 


Cory’s Shearwater (Puffinus borealis). A pelagic species, sometimes 
not uncommon off our coasts from August to November. It has _ been 
recorded from Amagansett (Dutcher, Auk, V, 1888, p. 5). to Cape Cod, Mas- 
sachusetts, but doubtless occurs along our coast to the southward.  Braislin 
records two specimens shot off Fire Island Inlet, October 4, 1902 (Auk, XXI, 
1004, p. 287). 
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Greater Shearwater (Puffinus gravis). A pelagic species, found on the 
Atlantic Ocean from Cape Horn to Greenland. Its breeding place is unknown. 
It appears off our coasts in early June and is irregularly common until 
November. 


Audubon’s Shearwater (Puffinus Jherminieri). A southern species, breed- 


ing in the Bahamas and Bermudas, and rarely wandering northward to Long 
Island (Dutcher, Auk, V, 1888, p. 173). 


Sooty Shearwater (Puffinus griseus). Known from the North Atlantic 
southward to South Carolina. It is found off our coasts associated with the 
Greater Shearwater, but is much less common. 


The Stormy Petrel (Procellaria pelagica) is included by Lawrence in his 
“Catalogue of Birds Observed on New York Island” etc., but the record is not 
accompanied by data, nor is there a specimen of the bird from this vicinity in 
the Lawrence Collection. 


Leach’s Petrel (Oceanodroma leucorhoa). Breeds from Maine north- 
ward, and in the winter ranges southward to Virginia. It is rather uncommon 
in this vicinity. 

Wilson’s Petrel (Oceanites oceanicus). Nests in the islands of the 
Southern Seas (Kerguelen Island) in January and February and migrates 
northward after the breeding season, reaching the waters of our coasts in May 


and remaining until late September. It sometimes enters the Lower Bay of 
New York harbor in numbers. 


Fic. 3. PErTREL. 


OrpDER STEGANOPODES. ToripALMATE SWIMMERS, 
Famity SULIDZ. GaAwNNETS. 


Booby (Sula leucogaster). Coasts and islands of tropical and sub-tropical 
America, north of Georgia. Accidental on Moriches Bay, L. I. (Dutcher, Auk, 
X, 1893, p. 270). 


Gannet (Sula bassana). A spring and fall migrant, usually occurring 
well off shore. 
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Famiry PHALACROCORACIDE. Cormorants. 


Cormorant (Phalacrorcorax carbo). It is not common south of Maine, 


and is rare in this vicinity, 


Double-crested Cormorant (Phalacrocoray auritus). A common spring 


and fall migrant. 
Famity PELECANIDA®. PELicaNns 


White Pelican (Pelecanus erythrorhynchos). Now raresor accidental on 
the Atlantic coast. Two specimens have been taken in this vicinity, one at 
Canarsie Bay, L. I. (Dutcher, Auk, X, 1893, p. 270), the other, a male, at 
Roslyn, May 11, 1885 (Forest and Stream, XXIV, 1885, p. 328). 


Brown Pelican (Pelecanus occidentalis). Breets as far north as South 
Carolina and occasionally strays up the coast as far as Massachusetts. DeKay 
records a specimen from Sandy Hook. 


OrDER ANSERES. LAMELLIROSTRAL SWIMMERS. 
Famity ANATIDZE. Ducxs, GEESE AND SWANS. 


American Merganser; Shelldrake (Merganser americanus). Not com- 
mon from November to April. 


Red-breasted Merganser; Shelldrake (Werganser serrator). On Long 
Island it is a very common spring and fall migrant (Dutcher, MS). 


Hooded Merganser (Lophodytes cucullatus). A not common migrant 
and occasional winter visitant. 


Mallard (Anas boschas). An irregular transient visitant, occurring in 
spring, winter and fall. 


*Black Duck (Anas obscura). Breeds from New Jersey to Labrador and 
winters from Massachusetts southward. It formerly nested in this vicinity, but 
now is found chiefly as a migrant, and less commonly in the winter. It still nests 
at some points on the Jersey coast and in a few localities on Long Island, 
(Dutcher, MS). (See group, second floor). 


The Red-legged Black Duck, a supposed race of the Black Duck has been 
recorded from Long Island by Braislin (Auk, XXT, 288), but the status of this 
form is as yet too unsettled to make it desirable definitely to introduce it here. 


Gadwall 9 (Chaulelasmus streperus). A very rare migrant in this vicinity. 


European Widgeon (JMareca penelope). An Old World species -which 
occurs rarely on our coast. It has been taken at Leonia, N. J. (Chapman, Auk, 
VI, 1880, p. 302). 
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Baldpate; American Widgeon ( \larcca americana ). An irregular 
transient visitant. 

European Green-winged Teal (Nettion crecca). An Old World species 
of rare occurrence on our coasts. It is recorded from Trenton, N, J. (Abbott, 
Geology of New Jersey, 1868, p. 792), Hartford, Conn. (Treat, Auk, VIII, 
1891, p. 112), and from Merrick, L. I., where two specimens were captured in 
December, 1900 (Braislin, Auk, XIX, 1902, p. 145). 

Green-winged Teal (Neftion carolinensis). A rather uncommon spring 
and fall migrant and winter resident. 


Fic. 4. MALLARDS. 


Blue-winged Teal (Querquedula discors). A not common spring and 
common fall migrant. 

Shoveller; Spoonbill (Spatula clypeata). A rare and irregular transient 
visitant. 


Pintail; Sprigtail (Dafla acuta). A common migrant. 

*Wood Duck; Summer Duck (Aix sponsa). The Wood Duck is a rare 
summer resident on some of our more retired, wooded streams and becomes 
more common during the migrations. 

The Rufous-crested Duck (Netta rufina) is an Old World species which 
is known as North American only from one specimen found in Fulton Market, 
New York City, and supposed to have been shot on Long Island. 

Redhead (Aythya americana). On Long Island this species occurs as a 
regular migrant, in varying numbers, and is occasionally found in the winter 


(Dutcher, MS). 
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Canvasback (Aythya vallisneria). Occurs here as a not common migrant. 


American Scaup Duck; Broad-bil!; Blue-bill; Black-head; Raft Duck 
(Aythya marila). The commonest Duck of our bays, where it is sometimes 
scen in great numbers. It appears from the north about October 1 and remains 
until its feeding grounds are frozen over, returning as soon as the ice breaks in 
the early spring. 


Lesser Scaup Duck; Little Blue-bill; Creek Broadbill; Raft Duck (Aythya 
afiinis). Not as common as the preceding, with which its range in the main 
agrees: 

Ring-necked Duck (Aythya collaris). North America, breeding only in 
the interior from Iowa northward. It is here a very rare, irregular transient 
visitant. The last record is that of Braislin (Auk, XVI, 1809, p. I91) who 
mentions a specimen from Great South Bay. 


Fic. 5. CANVAS-BACK. Fic. 6. REDHEAD. 
American Golden-eye; Whistler (Clangula clangula americana), In 


favorable localities within our limits the Whistler is a not common migrant 
and winter resident. 


Bufflehead ; Butterball (Charitonctta albeola). A not uncommon migrant 
and winter resident. 


Old-squaw ; Old-wife ; South-southerly (Harclda hyemalis). A common 
winter resident. 


Harlequin Duck (Histrionicus histrionicus). Breeds from Newfoundland 
northward, and winters southward to New Jersey. A very rare winter visi- 
tant off our coast (Dutcher, Auk, III, 1886, p. 434; VI, 1889, p. 134). 

The Labrador Duck (Camptolaimus labradorius), which formerly  in- 
habited the Atlantic Coast, breeding from Labrador northward and wintering 
southward to New Jersey, is doubtless now extinct. The Labrador Duck was 
apparently once a not uncommon winter bird on Long Island. In a paper by 
William Dutcher (Auk, VIII, 1891, p. 201; see also Auk, XI, 1804, pp. 41, 175, 
176.) summarizing our knowledge of its life-history and enumerating the extant 
specimens, Mr. George N. Lawrence is quoted as saying: “I recollect that about 
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fcrty or more years ago it was not unusual to see them in Fulton Market, and 
without doubt they were killed on Long Island: at one time I remember six 
fine males, which hung in the market until spoiled for want of a purchaser.” 
Only forty-two of these Ducks have been recorded as existing in collections. 
Of this number seven are in the American Museum. (See group, second floor). 


American Eider (Somateria dresseri). A rare winter visitant. 


King Eider (Somateria spectabilis). Breeds from Labrador to the Arctic 
Regions, migrating southward regularly as far as eastern Long Island (Dutcher, 
Auk, V, 1888, p. 175). 


American Scoter; Black Coot (QOidemia americana). A more or less 
common migrant and winter resident. 


White-winged Scoter; White-winged Coot (Oidemia deglandi). A com- 
mon migrant and winter visitant off our coasts. 


Surf Scoter (Oidemia perspicillata). Found here with the preceding 
species. , 

Ruddy Duck (Erismatura jamaicensis). A not uncommon migrant, occur- 
ring in varying numbers. 


Greater Snow Goose (Chen hyperborea nivalis). An irregular transient 
visitant. 


Fic. 7. CANADA GOOsE, 
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American White-fronted Goose (4uscr. albiferons. gambeli). North 
America, breeding far northward; in winter, south to Mexico and Cuba. 


Rare 
on the Atlantic Coast. 


It has been recorded on Long Island from Babylon 
(Giraud), Great South Bay Islip and Montauk (Dutcher, Auk, X, 1893, p. 
27%). 


*Canada Goose (Branta canadensis). A common migrant, 


appearing in 
November and remaining until our bays are 


frozen. In the spring the 
last birds pass on their northward journey as late as early May. 


Hutchins’s Goose (Branta Canadensis hutchins:). A rare migrant in this 
vicinity. 

White-bellied Brant (Byranta bernicla glaucogaster). A common bird, appear- 
ing from the north in October and remaining until 
when it retreats farther southward. 
not concluded until May. 


our bays are frozen, 
In April it returns, and the migration is 


_ Black Brant (Branta nigricans). This is a western species which is 
occasionally found on our coasts. It has been recorded from Egg Harbor, N. J. 
(Lawrence), Babylon and Islip, L. I. (Dutcher, Auk, 1893, pp. 266, 271). 


Barnacle Goose (Branta leucopsis). An Old World species, occurring 
accidentally on our coasts. A specimen was killed on Jamaica Bay, L. I., in 
October, 1876 (Lawrence, Bull. Nutt. Orn. Club, II, 1877, p. 18). 

Whistling Swan (Olor Columbianus). Breeds in the far north, and win- 
ters as far south as the Gulf of Mexico. It is an exceedingly rare bird on the 
Atlantic coast north of the Chesapeake. A recent record is that of a bird killed 


at Flatlands, L. I., within the limits of Greater New York, on Dec. 24, 1901. 
(Braislin, Auk, XX, 1903, p. 52). 


OrpeErR HERODINES. Herons, Storks, IBISES, ETC. 
Famiry IBIDID. Istses. 


White Ibis (Gura alba). A bird of the Southern States, which has been 
recorded twice from this vicinity (Raynor South and Moriches, L. i, Giraud). 


Glossy Ibis (Plegadis autumnalis). An Old World species of ‘irregular 
distribution in America.” It has been recorded once from Southampton L. 
I., and once from Canarsie Bay, L. I. (Dutcher, Auk, X, 1893, p. 271). 


Famiry ARDEID/®. Herons, EGRETS, BITTERNS, ETC. 


*American Bittern (Botaurus lentiginosus). “Temperate North America, 
south to Guatemala and the West Indies”; breeds but rarely south of Virginia. 
In this vicinity it is not common during the summer. 

Least Bittern (Ardetta exilis). A locally common summer resident. 

Great Blue Heron (Ardea herodias). With us it is a common migrant, 


and is probably found as a summer resident in a few localities. It is generally 
known by the name of “Crane.” 


135] 


144 THE AMERICAN MUSEUM JOURNAL 


American Egret (//erodias egretta). A southern species, breeding as far 
north as Virginia, and after the breeding season wandering northward in small 
numbers. It is here a rare and irregular summer visitant, occurring between 
August 1 and the last of September (Dutcher, Auk, X, 1884, p. 32). Compara- 
tively recent records.of the occurrence of this species are those of Braislin 
(Auk, XVII, 1900, p. 69; XIX, 1902, p. 145) and Owen (Auk, XV, 1808, p. 51). 

Snowy Heron (Egretia candidissima). One of three individuals seen near 
Sayville, L. I., May 30, 1885, by William Dutcher and L. S. Foster was “carrying 
a long stick in its bill” (Dutcher, Auk, III, 1886, p. 435), and possibly 
was preparing to breed. Now an exceedingly rare bird breeding in a few 
isolated localities in Florida. Birds identified in life as this species are more 
apt to be the young of the Little Blue Heron (Braislin, Auk, XIX, 1902, p. 145). 


Little Blue Heron (Florida cerulea). This southern species, like the pre- 
ceding, wanders northward in small numbers after the breeding season, and a 
few are sometimes found near New York. (See group, second floor). 


*Green Heron (Butorides virescens). One of our commonest Herons and 
known under a great variety of names. It haunts the banks of streams and 
ponds and places its nest of sticks in a bush or the lower branch of a tree. 


*Black-crowned Night Heron; Quawk (Nycticoray mycticorax ne@vius). 
A locally common summer resident. There is a colony containing about 500 
pairs not far from New York City. The popular name “Quawk,” is derived 
from the call of the bird. 

Yellow-crowned Night Heron (Nyctanassa violacea). Breeds from South 
Carolina southward and occasionally strays up the coast as far as Massa- 
chusetts. There is but one definite record for this region, that of a specimen 
taken in April, near Freeport, Queens County, L. I. (Dutcher, Auk, X, 1893, 
p. 286). 


ORDER PALUDICOL/E.CRANES, RAILS, ETC. 
Famity RALLIDE. Rats, GALLINULES AND Coots. 

King Rail (Rallus elegans). Breeds as far north as Connecticut and has 
been known to stray to Maine. It is a rare summer resident of our fresh-water 
marshes (Dutcher, Auk, V, 1888, p. 176). 

Clapper Rail; Meadow Hen; Marsh Hen (Rallus crepitans). his is an 
exceedingly common summer resident of the salt marshes of our coasts. Occa- 
sionally it winters in our region. (Sée group, second floor). 

Virginia Rail (Rallus virginianus). A locally common summer resident, 
a few remaining during the winter. 

Sora; Carolina Rail: Rail-bird (Porzana carolina). A rare summer 


resident in this vicinity, but in the fall it becomes common, feeding on wild rice 
cf our marshes where, however, it is yearly becoming less numerous. 
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Yellow Rail (Colurnicops noveboracensis). Little is known about the nest- 
ing habits of this bird. It haunts grassy marshes and seeks safety by hiding or 
running, and for this reason is rarely seen. Several have been taken during 
the fall migration in this vicinity, and it is doubtless more common than is 


generally supposed. (See group, third floor.) 


Black Rail (Creciscus jamaicensis). This bird, though much rarer, has as far 
as known the same habits as the preceding species and like it is very difficult 
to observe. It has been taken in the spring at Jamaica Bay and doubtless breeds 
in this vicinity, since its nest has been found at Saybrook, Conn. (Clarke, Auk, 


T, 1884, p. 3904). (See group, third floor). 


Corn Crake (Crex crex). This is an Old World species which sometimes 
strays to Greenland and our Atlantic coast. In this region there are records 
for Sag Harbor, L. I. (Dutcher, Auk, III, 1886, p. 435), Oakdale, L. I. (Dutcher, 
Auk, V, 1888, p. 177), and Saybrook, Conn. (Clark, Orn. and OOl., XIII, 1888, 


p. 45). 

Purple Gallinule (Jonornis martinica). Tropical America, breeding as 
far north as South Carolina, and straying casually to Maine. There are but two 
definite records for this region, Middle Island, L. I. (Helme, Orn. and OOl., VII, 
1882, p. 118) and Indian Pond, near Flatlands, L. I. (Dutcher, Auk, X, 1893, p. 
272)’. 

Florida Gallinule (Gallinula galeata). Temperate and tropical America, 
breedng as far north as Maine, and wintering from Florida southward. It breeds 
only locally in the northeastern part of its range, frequenting the borders of 
ponds or streams surrounded by marshy grounds. Its nest has not been found 
in the immediate vicinity of New York City, where it is known only as a rare 
migrant. 


*Coot; Mud-hen ; Crow-duck (Fulica americana). The Mud-hen is a not 
uncommon bird during migration, but it is recorded as breeding only near 
Morristown, N. J. (Thurber, True Democratic Banner, newspaper, Nov. 10, 
1887). 


ORDER LIMOCOLZ. SHORE Birps. 
Famity PHALAROPODIDZE. PHALAROPEs. 


Red Phalarope (Crymophilus fulicarius). The Phalaropes are pelagic 
birds, not often coming to our coasts unless driven shoreward by storms. There 
are both August and May records for this species on Long Island. 


Northern Phalarope (Phalaropus lobatus). This bird occurs with us as 
a regular migrant, and after severe storms it is sometimes common in flocks. 
(Dutcher, Auk, 1884, p. 33). 


Wilson’s Phalarope (Steganopus tricolor). Interior of North America, 
breeding from northern Illinois northward. With us it is a very rare and 
irregular migrant. 
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Famity RECURVIROSTRID. Avocets Anp STILTs. 


American Avocet (Recurvirostra americana). A bird of the interior, 
breeding from Texas to the Saskatchewan. Giraud mentions it as casual on 
Long Island, and says that a few bred at Egg Harbor, N. J. (Dutcher records 
feur individuals seen by Col. Nicholas Pike on Long Island as follows: Pon- 
quogue, 1844; Canarsie Bay, 1847; Southampton, two, no date (Auk, X, 1893, 
Dy 472). 

Black-necked Stilt (Himantopus mexicanus). A southern species, 
breeding in the Gulf States and locally in the Mississippi Valley and west- 
ward; rare on the North Atlantic coast. Giraud mentions it as “unfrequent,” 


and Dutcher records two specimens taken by Colonel Pike on Great South 
Bay, one of them in 1843 (Auk, X, 1893, p. 272). 


Famity SCOLOPACIDZE. Snipes. SANDPIPERS, ETC. 


European Woodcock (Scolopax rusticola). The only record for the 
occurrence of this species in this vicinity is based on a specimen found in 
Washington Market, December 6, 1859, which was said to have been killed 
near Shrewsbury, N. J. (Lawrence, Ann. Lyc. Nat. Hist., VIII, 1866, p. 223)e 


*Woodcock (Plhilohcla minor). The woodecck is a not uncommon sum- 
mer resident and more numerous fall migrant. Owing to the clearing of 
timber areas, draining of lands and demands of sportsmen, it is however, 
yearly decreasing in numbers in the vicinity of New York. It arrives early 
in March, and does not leave us until the ground is frozen. (See group, 
second floor). 


Fic. 8. Woopcock. 
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Wilson’s Snipe; English Snipe(Gallinago dcelicata). A not uncommon 
migrant, and crippled birds are said to have nested on several occasions near 
Chatham, N. J. (Herrick, Forest and Stream, XII, 1879, p. 165). During mild 
seasons a few pass the winter here (Dutcher, MS). 


Dowitcher (Macrorhamphus griscus). A common migrant, arriving from 
the south about May 1 and returning from the north between July 10 and 
August 15. 


Migrating Snipe, Sandpipers and Plovers fly, as a rule, some distance off 
the land and if the weather is calm and clear, very few birds are found on 
our shores. If, however, during their migrations storms from the right quar- 
ter, or fogs occur, many birds are driven shoreward and there results what 
among sportsmen is known as a “flight.” 

Long-billed Dowitcher (Wacrorhamphus scolopaceus). This western 
representative of our common Dowitcher is a rare but regular late fall migrant 
along the Atlantic coast. 

Stilt Sandpiper (Wicropalama himantopus). A not common but by no 
Means rare migrant, occurring chiefly during the fall migration from the mid- 
dle of July to the middle of September. 

Knot; Robin Snipe (7riga canutus). A common migrant, passing 
northward during May and returning from the middle of July to the first of 
October. 

Purple Sandpiper (Arquatella maritima). A rare but regular winter 
resident. 

Pectoral Sandpiper; Krieker (dActodromas maculata). A common and 
sometimes abundant fall migrant in this vicinity; less frequently seen in the 
spring. It returns from the north in early August, and its migration is con- 
cluded about the last of October. 


White-rumped Sandpiper (dctodromas fuscicollis). A not uncommon 
spring and fall migrant. 


Baird’s Sandpiper (Actodromas bairdi). Casual on the Atlantic coast. 
There are several records for this vicinity, as follows: Rockaway, L. I., 
August, two specimens, and September, two specimens (N. T. Lawrence, 
Forest and Stream, X, 1878, p. 235), and Far Rockaway, L. I., August, one 
specimen (N. T. Lawrence, Auk, II, 1885, p. 273). 

Least Sandpiper; Peep; Meadow Oxeye (Actodromas minutilla). This 
is one of our commonest Sandpipers, and shares the names “Peep” or “Oxeye”’ 
with the Semipalmated Sandpiper. It is seen in small flocks running along 
our shores and beaches.. It passes northward during May and returns about 
July 10, the fall migration being concluded about September 1. 

Red-backed Sandpiper; Lead-back (Pelidna alpina sakhalina). A very 
common migrant on our coasts, less common jin the spring than in the fall. 
It migrates northward in early May and returns about September 1, remaining 
until November. 
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Curlew Sandpiper (Erolia ferruginea). “Old World in general, occa- 
sional in eastern North America.” There are several records of its occurrence 
on Long Island. 


Semipalmated Sandpiper; Peep; Sand Oxeye (Ereunetes pusillus). This 
is Our most common Sandpiper, and during its fall migration it is abundant 
along our shores in small flocks. It migrates northward during May, returns 
ahout July 10, and the fall migration is not concluded until about October Tf. 


Western Sandpiper (Ercunetcs mauri). This is the western representa- 
tive of the preceding species. It is not infrequently found on our coast, gener- 
ally associated with E. pusiilus. Braislin (Auk, XVI, 18¢9, p. 191) recozds it 
as abundant on Long Island in the fall of 1897. 


Sanderling; Surf Snipe (Calidris alba). An abundant migrant along our 
coasts, where, as a rule, it is found on the outer beaches. It passes north- 
ward during May and returns on its southward journey about July 10, from 
which date until October it is more or less numerous, 


Marbled Godwit; Brown Marlin (Limosa fedoa). This is a rare bird on 
the Atlantic coast, where it occurs only as angirregular fall visitant. 


Hudsonian Godwit; Ring-tailed Marlin (Limosa hemastica). In this 
vicinity the Ring-tailed Marlin is an irregular fall migrant (Dutcher, Auk, III, 
1880, p. 437). Kobbe (Auk, XXI, 1¢04, p. 79) records a flight of this species 
as occurring at Quogue, L. I., August 31, 1903. 


*Greater Yellow-legs (J7otanus mclanoleucus). A common migvzant, arriv- 
ing in the spring about the latter half of April and returning in the latter half 
of July, the migration not being concluded until November. 


Yellow-legs; Summer Yellow-legs (Jotanus flavipes). Very rare in the 
spring, but abundant during its southward migration, which begins about July 
15 and ends in September. 


*Solitary Sandpiper (Helodromas solitarius). A not uncommon migrant 
passing northward in May and returning in July. Tt is not a true Shore-bird, 
but is more frequently found near fresh-water ponds and streams. 


Willet (Catoptrophorus semipalmatus). In this vicinity it occurs only as 
a rare fall migrant. It is probable that the Western Willet (C. s. inornata) is 
also occasionally found on our coasts. 


Ruff (Pavoncella pugnax). “Northern parts of the Old World, straying 
occasionally to eastern North America.” There are three specimens of this 
bird in the American Museum from North America, two of which, in the Law- 
rence Collection, are labeled “Long Island,” while the third is in the Elliot Col- 
lection and is labeled “Barnegat, N. J.” (For record of the occurrence of this 
species in America, see Deane, Auk, XXII, 1905, p. 411; and Palmer, Auk, 


XXIII, 1906, p. 99.) 
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Bartramian Sandpiper; Upland Plover; Field Plover (Bartramia longi- 
cuuda). A rather rare migrant and still rarer summer resident. It arrives 
about the middle of April and frequents fields and pastures. 

Buff-breasted Sandpiper (7ryngites subruficollis). A bird of the interior, 
breeding in the far north and wintering in South America. It is very rare on 
the Atlantic coast. Giraud records “a party of five” as seen in August and 
September (N. T. Lawrence, Forest and Stream, X, 1879, p. 235); one was 
taken in August at Montauk Point (Berier, Bull, N. O. C., VI, 1880, p. 126) ; 
Dutcher mentions an August specimen from Suffolk County and a midsummer 
bird from: Shinnecock Bay (Auk, VI, 1880, p. 136) ; and Braislin records a male 
taken August 30, 1903 at Rockaway Beach (Auk, XXII, 1905, p. 169). 


*Spotted Sandpiper; Tip-up (Actitis macularia). This is the common 
Sandpiper so frequently seen on our ponds, streams and beaches, and is 
one of the few members of this family which breeds here. It arrives about 
April 25 and remains until October. 


Long-billed Curlew; Sickle-bill (Nwumenius longirostris). A rare and 
irregular fall visitant. 


Hudsonian Curlew; Jack Curlew (Numenius hudsonicus). The Jack 
Curlew, as it is locally known, is a not uncommon migrant in this vicinity. It 
passes northward in May, and the southern migration occurs between the 
middle of July and the first of October. 

Eskimo Curlew; Dough-bird; Fute (Numenius borealis). This species 
has decreased in numbers during recent years and is believed by some orni- 
thologists to be on the verge of extinction. There is but one record of its 
recent occurrence, that of a male shot by R. L. Peavey at Rockaway Beach, L. 
I., September 14, 1902 (Braislin, Auk, XXI, 1904, p. 289). 


Famiry CHARADRIID.  PLovers. 


Lapwing (Vanellus vanellus). An Old World species, of accidental 
occurrence in America. The only record for eastern North America south of 
Greenland is that of a specimen shot at Merrick, L. I, December, 1883, 
(Dutcher, Auk, III, 1886, p. 438). 

Black-bellied Plover; Beetle-head (Squatarola squatarola). A common 
migrant, more numerous in the fall. It passes northward from about April 15 
to June 1, and the return migration occurs between August 1 and November I. 

Golden Plover; Green-back (Charadrius dominicus). A rare spring and 
common fall migrant, occurring chiefly in September. 

Kildeer (Oxyechus vociferus). In the neighborhood of New York City 
the Kildeer is a rare summer resident and not uncommon migrant. It arrives 
in March and remains with us until November. 

Semipalmated Plover; Ring-neck (:gialitis semipalmata). The Ring- 
neck is one of our most common shore-birds. It passes northward in May and 
returns about July 15, the fall migration not being concluded until October 1. 
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Piping Plover (4¢gialitis meloda). It is here a rare local summer resi- 
dent and more common migrant, arriving in April and remaining until Sep- 
tember. 


Wilson’s Plover (Ochthodromus wilsonius). Breeds as far north as 
Virginia, and strays casually to Nova Scotia. There are several records for 
Long Island (Dutcher, Bull. N. O. C., IV, 1879, p. 242; Auk, III, 1885, p. 438, 
Shinnecock Bay), and one for Bridgeport, Conn. (Averill, List of Birds found 
in the vicinity of Bridgeport, 1892, p. 9). 


Famity APHRIZID. Surr Birps AND TURNSTONES. 


Turnstone; Brant-bird ; Calico-back (Arenaria morinella). With us it is 
a common migrant passing northward in May, returning about August 1 and 
remaining until September. 


Famity HA®MATOPODID2E. OvystTEeR-CATCHERS. 


Oyster-catcher (Hematopus pailitus). Breeds as far north as Virginia 
and occasionally strays to Nova Scotia. It is here of rare and irregular occur- 
rence (Dutcher, Auk, X, 1893, p. 272). 


ORDER GALLIN. GALLINACEOUS BIRDs. 
Famity TETRAONID ©. Grouse, PARTRIDGES, ETC. 


*Bob-white ; Quail(Colinus virginianus). Quail are not uncemmon in the 
vicinity of New York, but they are so eagerly hunted, that, as the country 
becomes more thickly settled, only the most rigid enforcement of the game- 
laws will preserve them from extermination. Recent severe winters have 
greatly decreased the numbers of this species, virtually exterminating it in 
scme localities, and were it not for the liberation of southern birds by sports- 
men, it is probable that the species would be exceedingly rage if not indeed 
extinct throughout most of the region surrounding New York City. (See group, 
second floor). 


*Ruffed Grouse; Partridge (Bonasa umbellus). Partridges are much less 
common with us than Quails. They are birds of the woods, and for this 
reason disappear with the forests, while Quails, on the contrary become more 
numerous as the courtry is cleared. (See group, second flcor). 

In the early part of the nineteenth century Pinnated Grouse or Heath 
Hens (Tympanuchus cupido) were abundant in some parts of Long Island, 
but they have been extinct for about sixty years (Giraud, Birds of Long Island, 
p. 195, and Dutcher, Auk, X, 1893, p. 272). As late as 1860 odd this species oc- 
curred in numbers on the Plains of the Jersey Pine Barrens west of Barnegat, 
where it was exterminated by indiscrimate shooting at all seasons (Chapman, 
Bird-Lore, V, 1903, p. 50). 

The Wild Turkey (Meleagris gallopavo silvestris) is still found in small 


numbers in the wilder, more mountainous portions of Pennsylvania, but has 
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long been extinct in this vicinity. De Kay (Zo6logy of New York, II, Birds, 
1844, p. 200) writes that he had not met with the species in New York State, 
but was informed at the time he wrote it was found in the counties of Sulli- 
van, Rockland, Orange, Alleghany and Cattaraugus. This species is not men- 
tioned by either Giraud or Lawrence. 


ORDER COLUMB. PIGEONS. 
Famity COLUMBID. Doves AND PIGEONS. 

Passenger Pigeon; Wiid Pigeon (Ectopistes migratorius). Fifty years ago 
the Wild Pigeon was an abundant bird in the vicinity of New York, but here, 
as elsewhere throughout its range, it has become very rare. In place of the 
thousands that used to visit us it is now observed irregularly and rarely. 
(Lawrence, Auk, VI, 1889, p. 196, and Dutcher, Auk, X, 1803, p. 274). There 
appears to be but one definite record since 1894 of the occurrence of the Wild 
Pigeon near New York, that of an immature male shot at Englewood, N. J.. 
June 23, 1896, by C. I. Wood (Chapman, Auk, XIII, 1896, p. 341). 


*Mourning Dove(Zenaidura macroura). A common summer resident, under 
favorable circumstances passing the winter. 


Ground Dove (Columbigallina passerina terrestris). This is a species of 
the South Atlantic and Gulf States. It has been once taken in this vicinity 
(Grinnell, Bull. N. O. C., III, 1878, p. 147), but its occurrence is purely acci- 
dental, and it is possible that the specimen captured was an escaped cage-bird. 


OrpER RAPTORES. Brirps orf PREy. 


Famity CATHARTID. AMERICAN VULTURES. 

Turkey Vulture; Turkey Buzzard (Cathartes aura septentrionalis). Of more 
or less regular occurrence in New Jersey as far north as Plainfield in the interior 
and Sandy Hook on the coast. It is also occasionally seen on Long Island. One 
record notes the occurrence of a flock of eight birds of this species in Orange 
County, N. Y. (Reynolds, Forest and Stream, XVIII, 1894, p. 181). 


Black Vulture (Catharista wrubu). Breeds from North Carolina southward, 
and occasionally strays as far north as Maine. There are records for Sandy Hook, 
N. J. (Robt. B. Lawrence, Bull. N. O. C., V, 1880, p. 116), and Coney Island, L: 
1. (Berier, Bull. N. O. C., VI, 1881, p. 126). 


Famiry FALCONID. Fatcons, HAwKs, EAGLES, ETC. 


Swallow-tailed Kite (Elanoides forficatus). In this vicinity it has been 
recorded from Raynor South, L. I. (Giraud, Birds of Long Island, p. 13), “South 
shore of Long Island” (Berier, Bull, N. O. C., VI., 1881, p. 126), Chatham, N. J. 
(Herrick, Forest and Stream, XII, 1870, p. 165), and Piermont, N. Y. (Nicholas, 
Auk, XVII, I900, p. 386). 

*Marsh Hawk (Circus hudsonius). 


A permanent resident, common except 
during the winter. 
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*Sharp-shinned Hawk (Accipiter velox). It is here an uncommon summer 
and rare winter resident. 


*Cooper’s Hawk (Accipiter cooperi). With us a not uncommon summer 
and rare winter resident. This bird, the Sharp-shinned Hawk and the rare Duck 
Hawk and Goshawk, are the only species of our Hawks which habitually live on 
birds. The others feed largely on insects and small field-mice, and being thus 
actually beneficial, should be protected by law. 


Goshawk (Astur atricapillus). A rare winter visitant. 


*Red-tailed Hawk (Butco borealis). The Red-tail is one of our commonest 
Hawks and is resident throughout the year. 


*Red-shouldered Hawk (Buteo lineatus). A permanent resident. It is 
probably our most common Hawk and with the Red-tail is the one to which 
the name “Chicken,” or “Hen Hawk,” is generally, but incorrectly, applied. 


Swaison’s Hawk (Buteo swainsoni). A western species of rare occurrence 
on the Atlantic coast. There is apparently but one record of its capture near 
New York City, that of a specimen shot near Cornwall, N. Y., October 14, 1892 
(Dutcher, Auk, X, p. 83). 


*Broad-winged Hawk (Buteo platypterus). A rather uncommon summer 
resident. 

Rough-legged Hawk (Archibuteo lagopus sancti-johannis). A rare winter 
resident. 

Golden Eagle (Aquila chrysaectos). North America, of rare occurrence 
east of the Mississippi. It has been recorded from Islip, L. I. (Giraud), 
Canarsie, L. I. (Dutcher), Gravesend, L. I. (Johnson), Long Branch, N. J. 
(Chapman, Auk, XV, 1808, p. 54), and Highland Falls, N. Y. where Mearns 
states, it is occasionally observed and was formerly known to nest. 

*Bald Eagle (Halietus leucoccphalus). This Eagle is here a rather rare 
bird; it is said by Mearns to nest in the Highlands of the Hudson. On Long 
Island it is a not uncommon resident and breeds in several localities (Dutcher 
MS). 

Gyrfalcon (Falco rusticolus gyrfalcn). An arctic species, rarely visiting the 
United States. The only record for this vicinity is that of a specimen killed on 
Long Island in the winter of 1856 (Lawrence, Ann. Lyc. Nat. Hist., New York, 
VIII, 1866, p. 280; see also Brewster, Auk, XII, 1895, p. 180). 

Black Gyrfalcon (Falco rusticolus obsoletus). “Labrador, south in the 
winter to Maine and New York.” There is but one record of its occurrence in 
this vicinity, viz., a specimen shot in the fall of 1875, near Flushing, L. I. (Berier, 
Bull) N. ©: (Gs Vi, 188i, pp. 126; 247): 

Duck Hawk (Falco peregrinus anatum). This Falcon, the “noble Peregrine” 
of Falconry, is a not uncommon migrant, especially along our coast, and is a rare 
summer resident along the Palisades and Highlands of the Hudson, where it is 
known to breed. (See group, second floor). 
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Pigeon Hawk (Falco coluimarius). A common migrant, occurring chiefly on 
our coasts. 


*American Sparrow Hawk’ (Falco sparverius). With us it is a not common 
resident but abundant migrant along the coasts. 
American Osprey; Fish Hawk(Pandion halietus carolinensis). A locally 


abundant summer resident arriving early in April and remaining until October. 
At certain localities along our coasts, the Fish Hawk is found nesting in colonies. 


Fic. 9. AMERICAN OSPREY. 


Famity STRIGIDA. Barn Ow ts. 


American Barn Owl (Strix pratincola). Occasionally found as far north 
as Massachusetts, and breeds from Long Island southward through Mexico, The 
Barn Owl is here a rare permanent resident. There are numerous records of 
its nesting, and it appears to have increased in numbers during recent years. 


Famity BUBONID#. Hornep OWLS, ETC. 


*American Long-eared Owl (Asio wilsonianus). A rather uncommon resi- 
dent. 
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Short-eared Owl (Asio accipitrinus). Common during the migrations, and 
while a few probably breed, their is no definite record of their doing so, 


“Barred Owl (Syrnium varium). Next to the Screech Owl this is our com- 
monest Owl. Its loud, sonorous hooting, whoo, whoo, whoo, too-wioo, too 
whoo-ah, is heard in the spring and again in late summer and is familiar to 
many who are not acquainted with its author. 


Wit 


ni 


Fic. 10. SHorT-EARED OWL. 


Great Gray Owl (Scotiaptex nebulosa). In winter to the northern border 
of the United States. An individual shot near Mendham, N, J., is the only one 
which has been recorded from near New York City (Thurber, True Democratic 
Banner, newspaper, Morristown, N. J., Nov. 10, 1887). 

*Saw-whet Owl (Crytoglaux acadica). A regular and, in some localities, a 
not uncommon winter resident. 


Screech Owl (Megascops asio). The Screech Owl is the commonest and 
best known of our Owls. It is present throughout the year. (See group, second 
floor). 
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Great Horned Owl (Bubo virginianus). A rather rare resident. This is the 
only one of our Owls which habitually preys upon poultry, the others feed largely 
on field-mice and shrews. 


*Snowy Owl (\yctea nyctea). An irregular winter visitant, sometimes occur- 
ring in considerable numbers. 


Hawk Owl (Surnia ulula caparoch). There is apparently but one record of 
its capture in this vicinity, that of a specimen shot near Bay Ridge, L. I. (Dutcher 
Auk, X, 1893, p. 275). 


OrDER COCCYGES. Cuckoos. ETC. 
Famity CUCULIDZA®. Cuckoos, Ants, ETC. 


*Yellow-billed Cuckoo (Coccyzus americanus). A common summer resi- 


dent, arriving about May Io and departing the last of September. (See group, 
third floor). 


*Black-billed Cuckoo (Coccysus erythrophthalmus). A common summer resi- 
dent arriving and departing at about the same time as the preceding species. 


Famiry ALCEDINID. KINGFISHERS 


*Belted Kingfisher (Ceryle alcyon). A common summer resident, arriving 
the latter part of March and remaining until the streams and ponds, from which 
it obtains its food, are frozen. 


OrpDER PICI. WoopPECKERS. 


Famity ALCEDINIDA®. KIncFIsHERs. 
*Hairy Woodpecker (Dryobates villosus). A rather uncommon resident. 


*Downy Woodpecker (Dryobates pubescens medianus) next to the Flicker, 
the Downy is our commonest Woodpecker . 


Red-cockaded Woodpecker (Dryobates borealis). Southern United 
States, westward to Indian Territory, and northward to Tennessee and Vir- 
ginia. This bird is accidental near New York, the only record of its occur- 
rence being based on a specimen taken at Hoboken, N. J. (Lawrence, Ann. 
Lyc. Nat. Hist., VIII, 1866, p. 201). 


*Yellow-bellied Woodpecker (Sphyrapicus varius). A common spring 
and fall migrant. 


Pileated Woodpecker (Ceophlaus pileatus abieticola). ‘‘Formerly whole 
wooded region of North America; now rare or extirpated in the more thickly 
settled parts of the Eastern States.” This large Woodpecker occurs near New 
York only as a very rare straggler; there are no recent records. 
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*Red-headed Woodpecker (Melanerpes 
erythrocephalus). A summer resident of 
local distribution and a not uncommon and 
sometimes abundant migrant. Occasionally it 
is found in winter. 


Red-bellied Woodpecker (Centurus caro 
linus). Eastern United States breeding from 
Florida to Virginia, and in the interior, to 
Ontario and Southern Dakota; occasionally 
strays to Massachusetts; winters from south- 
ern Ohio southward. Giraud speaks of this 
bird as breeding on Long Island, but it now 
occurs here only rarely and irregularly. 


*Flicker: High-hole; Clape (Colaptes aura- 
tus luteus). Our commonest Woodpecker. It 
is resident, but is much more common in the 
summer than in the winter, and is particularly 
numerous during its migrations in September 
and October. 


bl mM May 
Fic. 11. RED-HEADED 


W OODPECKER. 
ORDER MACROCHRIES. Goarsuckers, SWIFTS, ETC. 
FamMiLty CAPRIMULGIDA. Goatsuckers. 


*Whip-poor-will (Antrostomus  vociferus). 
In some localities near New York City the 
Whip-poor-will is a common summer resident. 
It arrives about May 1 and leaves about Octo- 
bet tr. 


“Nighthawk (Chordeiles virginianus). The 
Nighthawk is here a more or less common local 
summer resident. Even in New York City, 
where it has been known to lay eggs on the 
house-top, its characteristic note, peent, peent, 
uttered while it is coursing for food, is not in- 
frequently heard. It arrives early in May and 
migrates southward in September and October, 
sometimes occurring at this season in large 


flocks. 


Fic. 12. NIGHTHAWK. 


FamMity MICROPODID. Swirts. 


*Chimney Swift (Chetura pelagica). An abundant summer resident, 
airiving the latter part of April and remaining until October. (See group, 
second floor). 
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Famity TROCHILID. Humm™rinecsirps. 


*Ruby-throated Hummingbird (Trochilus colubris). This, the only species 
of Hummingbird found in eastern North America, is here a common summer 
resident, arriving early in May and remaining until October. 


Fic. 13. Rusy-THROATED HUMMINGBIRDS AND NEsv. 


OrpDER PASSERES. PERcHING Birps, 
Famiry TYRANNIDZE. Tyrant FLYCATCHERS. 


*Kingbird (Tyrannus tyrannus). A common summer resident, arriving 
early in May and remaining until October. (See group, third floor). 


Arkansas Kingbird (JZ yrannus verticalis). A western species; the only 
records for this vicinity are those of a young male taken at Riverdale, N. Y., 
October 19, 1875, (Bicknell, Bull, N. O. C., IV, 1879, p. 60), and a specimen 
taken at Princeton, N. J., Sept. 29, 1804 (Phillips, Proc. D. V. O. C., IT; p: 14). 


*Great-crested Flycatcher (Myiarchus crimitus). A common summer 
resident, arriving early in May and remaining until September. 


*Pheebe (Sayornis phebe). A common summer resident arriving about 
March 20 and leaving early in November. 


*Olive-sided Flycatcher (Nuttalornis borealis). A migrant passing north 
in May, when it is apparently rare, and returning between the latter part of 
August and late September, when it is not uncommon. 
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*Wood Pewee (Horizopus virens). A common summer resident of our 
woods, arriving about May 15 and remaining until the latter part of Septem- 
ber. 


*Yellow-bellied Flycatcher (Empidonax flaviventris). A rather rare 
spring and not uncommon fall migrant, arriving in May and returning from 
its northern home early in August. 


*Green-crested Flycatcher (Empidonax virescens). A common summer 
resident of the Lower Hudson River Valley as far north as Sing Sing, On 
Long Island it apparently breeds on the north shore, while there are but 
two records for Connecticut, an adult taken at Suffield, June 24, 1874 (Mer- 
riam, Birds, Conn., p. 58) and a nest with young at Greenwich, June 25, 1893 
(Voorhees, Auk, XI, 1894, p. 259). A rare summer resident in the vicinity of 
Plainfield, N. J. (Miller, MS). (See group, third floor). 


Alder Flycatcher (Empidonax trailli alnorum). A rather rare migrant and 
a local summer resident. A nest and eggs, not fully identified, but with little 
doubt that of this species, was found by C. L. Brownell at Nyack, N. Y. At 
Plainfield, N. J.. W. DeWitt Miller has found this species a locally common 
breeding bird (Auk, XVIII, 1901, p. 108; XX, I903, p. €8). 


*Least Flycatcher (Empidonax minimus). A common summer resident; 
it arrives about May 1 and remains until late in September. 


Famitry ALAUDID@. Larxs. 


Skylark (Alauda arvensis). Individuals of this species have frcm time 
to time been liberated near New York City. In 1887 a small colony became 
established near Flatbush, L. I, where a nest containing young was found 
(Dutcher, Auk, V, 1888, p. 180). With- 
out apparent increase these birds evi- 
dently manage to hold their own (Brais- 
lin, Auk, XVI, 1809, p. 191; Bildersee, 
Bird-Lore, VI, 1904, p. 204). 

Horned Lark; Shore Lark (Otoco- 
ris alpestris). A common winter  resi- 
dent along the coasts; less common or 
very rare in the Hudson Valley. 

Prairie Horned Lark (QOfocoris al- 
pestris praticola). This small race of 
the Horned Lark is of rather rare oc- 
currence in this vicinity. It is appar- 
Fic. 14. Hornep Lark. eutly extending its range eastward and 

there is one record of its having prob- 


ably bred on Long Island (Dutcher, Auk, V, 1888, p. 180), where it also occurs 
during the winter. 
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Famity CORVIDE. Crows, Jays, MAGPIES, ETC. 


*Blue Jay (Cyanocitta cristata). A common resident, more numerous during 
the fall migration than at other times of the year. 


The Canada Jay (Perisoreus canadensis), a northern species, is included 
by Lawrence in his “Catalogue of Birds” on the basis of an individual killed 
in July near Manhattanville, New York City. This specimen is now in the 
American Museum (No. 42,253). Its plumage is much worn and its toe-nails 
are abnormally long, facts which, taken in connection with the place and date 
of the bird’s capture, induce me to believe that it had escaped from confine- 
ment. 


Fie. 15. Brue Jy. 


American Raven (Corvus corax principalis). Now of very rare occur- 
rence in this vicinity. It is said to have been formerly common on the north- 
ern New Jersey coast (Lawrence), and is still uncommon along the southern 
coast of the State (Stone, Auk, XI, 1894, p. 137). 


*American Crow (Corvus brachyrhynchos). The Crow is here an abun- 
dant resident, but, as in the case of other species which are present the year 
round, it is probable that the individuals which summer with us pass the win- 
ter farther south, while our winter birds come to us from the north. 


*Fish Crow (Corvus ossifragus)). A common inhabitant of the Lower Hud- 
son River Valley as far north as Sing Sing and occasionally reaches Highland 
Falls. In Connecticut it is of regular occurrence as far east as Stratford 
(Eames, Auk, VI, 1889, p. 338), while on Long Island its exact status appears 
to be unknown, though it is probably not uncommon. A few remain on the 
coast during the winter. 
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FaMity STURNIDA. 


Fic. 16. STARLING, (SUMMER PLUMAGE). 


three successive seasons in the roof of this Museum. 


STARLINGS. 


*Starling (Sturnus 
vulgaris). This Old 
World species has been 
introduced into this 
country on several oc- 
casions, but only the 
last importation appears 
to have been successful. 
The birds included in 
this lot were imported 
and released in Central 
Park, under the direc- 
tion of Eugene Schief- 
felin of this city. They 
seem to have left the 
Park and to have estab- 
lished themselves in 
various places in the 
upper part of the city. 
A pair have bred for 


S. H. Chubb reports a pair 


nesting in a church at 122nd st. and Lenox avenue, and they also have nested at 
1ooth st. and Riverside Drive. C. B. Isham tells me he has found their nest at 
Kingsbridge, New York City, and that he repeatedly observed a flock of fifty 
birds in the same locality during the late summer and fall of 1893 and 1894. 

To the above statement, which stands as it appeared in the first (1894) 


edition of this List, may be add- 
ed the further information, ob- 
tained from Mr. Schieffelin, that 
80 Starlings were released on 
March 6, 1890, and 40 more on 
‘Aprsl 25, 1601. So tan asf am 
aware the present (1906) boun- 
dary of the range of this species 
in America is marked by New 
Haven, Conn., on the east, Os- 
sining, N. Y., on the north and 
Red Bank and Princeton, on the 
south. It is resident throughout 
the year, but gathers in flocks, 
sometimes containing several 
hundred birds, in the fall, when 
it wanders, about the country. 
Its economic status remains to be 
determined, but from the _ bird- 
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lover's point of view the Starling is a decided acquisition to the bird-life of our 
cities where its long-drawn, cheery whistle is in welcome contrast to the noisy 
chatter of House Sparrows. 


Famiry ICTERIDAz. BLacksirps, ORIOLES, ETC. 


*Bobolink; Reedbird (Dolichonyx oryzivorus). <A locally distributed sum- 
mer resident, arriving in early May and remaining until October. In August 
the males assume the Reedbird plumage and resort to our wild-rice marshes, 
where they are joined by large numbers from the north, which pause to feed 
on the wild-rice. 

Twenty-five years ago the Bobolink was an abundant and generally distri- 
buted summer resident in this vicinity. Since that date it has rapidly decreased 
in numbers and is now entirely wanting in localities where it was formerly of 
regular occurrence. 


7 


Fic. 18. BoBoLink. 


*Cowbird (Molothrus ater). A common summer resident arriving late in 
March and remaining until November. It has been recorded as occurring in 
winter (Foster, Abst. Proc. Linn. Soc., No. 5, 1893, p. 2). 


*Red-winged Blackbird (Agelaius pheniceus). A common summer resi- 
dent, abundant during the migrations when it occurs in large flocks. It is one 
of the first birds to reach us in the spring, frequently arriving before March 
I, and it remains until December. 


*Meadowlark (Sturnella magna). A common summer resident, occuring in 
reduced numbers during the winter, when it is largely confined to the exten- 
sive marshes near the coast. 


*Orchard Oriole (Jcterus spurius). A common summer resident, arriv- 
ing early in May and remaining until September. (See group, third floor). 
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*Baltimore Oriole (/cterus galbula). A somewhat more common summer 
resident than the preceding species. It arrives early in May and remains until 
September. (See group, third floor). 

*Rusty Blackbird (Euphagus carolinus). A common migrant, passing 
northward in March, returning in September and sometimes remaining during 
the winter. 


*Purple Grackle: Crow Blackbird (Quiscalus quiscula). A common sum- 
mer resident of local distribution, nesting in colonies. It is one of our earliest 
migrants, arriving from the south with the Red-winged Blackbird about March 
1. During the breeding seascn it is not seen far from the vicinity of its nest, 
but about July 1, when the young are on the wing, the birds gather in small 
flocks and wander over the country, pausing wherever they find an abundance 
of food. These flocks gradually coalesce and, in October and November, form 
enormous gatherings numbering thousands of birds. 


*Bronzed Grackle (Quiscalus quiscula eneus). A spring and fall migrant, 
sometimes not uncommon. 


Famity FRINGILLID4. FincHEs, SPARROWS, ETC. 


Evening Grosbeak (Hesperiphona vespertina). During the winter and 
early spring of 1890 there was a phenomenal incursion of Evening Grosbeaks 
into the northern United States. The most southern record of their occurrence 
in the Atlantic States was at Summit, N. J., where, on March 6, Mr. W. O. 
Raymond observed a flock of eight birds (Orn. and OO6l., XV, 1890, p. 46), 
No specimens were collected, but Mr. Raymond watched the birds for some 
time at a distance of about eight feet, and he has since examined skins of the 
species in this Museum, thus confirming his identification. 
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*Pine Grosbeak (Pinicola enucleator leucura). This species occurs here in 
the winter and then only at irregular intervals. It last appeared in numbers 
during the winter of 1903-4 when it was first observed at Englewood, N. J., 
Oct. 25 (Chapman, Bird-Lore, V, 1903, p. 199). 


Fic. 20. Prine GrosBEAk. 


*House Sparrow; English Sparrow (Passer domesticus). From the report 
of the Division of Economic Ornithology of the Department of Agriculture 
(Washington, 1889), we learn that English Sparrows were first introduced 
into New York City in 1860, when twelve birds were released in Madison 
Square. In 1864 they were introduced in Central Park, and in 1866 two 
hundred were set free in Union Park. From these, and one or two other 
small additional importations of a few pairs each, have descended the count- 
less numbers of Sparrows which to-day inhabit our streets and parks. In 
this latitude the English Sparrow has been known to rear six broods in a 
season, and their marvelous rate of increase is graphically given in a table in 
the report already mentioned, which shows that in ten years the progeny 
ot a single pair might amount to 275,716,983,608. 

With the discordant notes of these ubiquitous little pests constantly in 
our ears we may read with mixed humor and regret the following quotation 
from Lawrence’s Catalogue of New York Birds (Ann. Lyc. Nat. Hist., VIII, 
1866, p. 287): “I first observed them in the spring of 1865. A friend, con- 
versant with our local native birds, informed me that he had seen a species 
in the shrubbery around the church on the corner of 5th avenue and 20th 
street, with which he was not familiar; on going to ascertain what they were, 
to my surprise I found them to be House Sparrows; they were domiciled in 
the ivy which grew on the walls of the church, and were quite gentle and 
fearless, some alighting in the street and dusting themselves quite near to 
where I stood.” 
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*The European Chaffinch (Fringilla celebs), several pairs of which were 
released in Central Park under the direction of Eugene Schieffelin in 1890, is 
occasionally observed in Central Park where three individuals appear to exist 
at present. Whether, however, they are the descendants of the introduced 
birds or escaped cage-birds is unknown. 


*The Greenfinch (Chloris chloris) a European species was observed in 
Central Park, May 17, 1903, by C. G. Abbott. 


*Purple Finch (Carpodacus purpureus). In the vicinity of New York 
City the Purple Finch is a rather rare summer resident, a very common 
migrant and irregular winter resident. It is apparently increasing in num- 
bers during the summer on Long Island (Dutcher, MS). 


*American Crossbill (Loxia curvirostra minor). A regular winter visi- 
tant. This erratic species has on several occasions been found breeding south 
of its regular breeding range. Such an instance occurred at Riverdale, N. Y., 
where it was found nesting on April 22, 1874 (Bicknell, Bull. N. O. C, IV, 
1880, p. 7). 


Fic. 21. AMERICAN CROSSBILL. 


*White-winged Crossbill (Loria leucoptera). Of more rare and irregular 
occurrence in winter than the preceding species. This and the preceding 
species last occurred in numbers’ during the winter of 1899-1900 (Chapman 
Bird-Lore, JI, 1900, pp. 25, 59). 


Redpoll (Acanthis linaria). This species is here an irregular winter visi- 
tant, sometimes occurring im considerable numbers. 


Greater Redpoll (Acanthis linaria rostrata). Two specimens taken at 
Sing Sing, N. Y., are the only individuals of this species which have been 
recorded from this vicinity (Fisher, Bull, N. O. C., VIII, 1883, p. 121). 
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The European Linnet (Acanthis cannabina) is recorded from Scarboro, 
N. Y. (G. H. Thayer, Auk, XVII, 1900, p. 389); but the large number of 
cage-birds of this species annually imported into this country makes it probable 
that the bird secured was an assisted immigrant. 


Fic. 22. REDPOLL. 


*American Goldfinch (Astragalinus tristis). The Goldfinch, Ye!lowbird, 
or Thistlebird, is a common resident here. 


NaN ! 
Fic. 23. AMERICAN GOLDFINCH. 


*European Goldfinch (Carduelis carduelis). A European species which 
was introduced into this country at Hoboken, N. J., in 1878. The following 
year it appeared in Central Park and has since spread over the upper parts of 
the city where in favorable localities it is not uncommon. It is with us 
throughout the year. (Adney, Auk, III, 1886, p. 409). 


[61] 


170 THE AMERICAN MUSEUM JOURNAL 


*Pine Siskin; Pine Finch (Spinus pinus). A more or less common fall 
and winter visitant. On two occasions it has been found nesting in the Lower 
Hudson Valley, at Sing Sing, May 25, 1883 (Fisher, Bull. N. O. C, VIII, 
1883), and at Cornwall-on-Hudson, May 12, 1887 (Allen, Auk, IV, 1887, p. 
284). (See group, third floor). 

*Snowflake ; Snow Bunting (Passerina nivalis). On Long Island this bird 
is an abundant winter resident on the sand-flats near the ocean (Dutcher, 
MS). In the Lower Hudson Valley it is much less common, 


Lapland Longspur (Calcarius lapponicus). A rare winter resident; some- 
times found with flocks of the preceding, but more frequently associated with 
Horned Larks. 

Chestnut-collared Longspur (Calcarius ornatus). “Interior of North 
America, from the Saskatchewan Plains south to Texas.” A specimen of this 
western species was taken at Long Island City, February 16, 1889 (Hendrick- 
son, Auk, VI, 1889, p. 190). 


Fic. 24. VESPER SPARROW. 


*Vesper Sparrow; Grass Finch: Bay-winged Bunting (Powcetes gram- 
meus). A common summer resident, arriving about April 1, and remaining 
until the latter part of November. 


Ipswich Sparrow (Passerculus princeps). A common winter resident, 
confined strictly to the immediate vicinity of the coasts, where it is found 
from the middle of October to the first of April (Dutcher, Auk, III, 1886, p. 
441). 

*Savanna Sparrow (Passerculus sandwichensis savanna), This species is 
here a rare summer resident and abundant migrant, arriving about April 1 
and departing in November and December. It breeds at Morristown, N. J. 
(Thurber) and is said to remain throughout the winter in the salt-marshes 
at Bridgeport, Conn. (Averill) Braislin, (Auk, XVI, 1809, p. I92). records it 
from Garden City, L. L, July 17, 1807, and Flatbush, L. I., Jan. 30, 1895. 
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Grasshopper Sparrow ; Yellow-winged Sparrow (Coturniculus savannarum 
passerinus). Locally a common summer resident, arriving about May I 
and remaining until October. 

Henslow Sparrow (Ammodramus henslowi). In this vicinity the Henslow 
sparrow has been found in but few localities where, however, it is apparently 
not uncommon. It is recorded as breeding at Morristown, N. J. (Thurber), and 
Boonton, Morris County, N. J. (Judd, Auk, XIV, 1897, p. 326). Summer resi- 
dent in small numbers near Plainfield, N. J. (Miller, MS). 

Sharp-tailed Sparrow (Ammodramus caudacutus). An abundant summer 
resident; with the exception of a colony on the Hudson at Piermont, confined 
entirely to the salt marshes of our coasts. (See group, third floor). 

Nelson Sharp-tailed Sparrow (4mmodrdmus nelsoni). This species is 
known here only as a rather rare fall migrant in the Hudson River Valley, occur- 
ring from the latter part of September to the latter part of October. 

Acadian Sharp-tailed Sparrow (Ammodramus nelsoni subvirgatus). Occurs 


with the preceding. (On the distribution of the Sharp-tailed Sparrows see 
Dwight, Auk, XIII, 1896, p. 275). 


| 


Fic. 25. SEASIDE SPARROW. 


Seaside Sparrow (Ammodramus maritimus). This is an even more abun- 
dant summer resident than the Sharp-tailed Sparrow and, like it, is confined 
exclusively to our coasts, with the exception of a colony in the Piermont marshes. 
(See group, third floor). 

Lark Sparrow (Chondestes grammacus). Interior of North America, east- 
ward to Illinois, breeding from Texas to Manitoba; accidental on the Atlantic 
coast. There are two records for this vicinity, Sayville, L. I., August 20, 1879 
(Earle, Bull. N. O. C., VI, 1881, p. 58) and Schraalenburg, N. J., November 26, 
1885 (Chapman, Auk, III, 1886, p. 136). 
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Fic. 26. WHITE-cROWNED SPARROW. 


*White-crowned Sparrow (Zonotrichia leucophrys). A rather rare migrant * 
passing norhtward in May and returning in October. Braislin (Auk, XV, 1808, 
p. 59) records a specimen taken at Parkville, L. I., April to, 1897. 


*White-throated Sparrow (Zonotrichia albicollis). An abundant migrant 


and locally common winter resident. It arrives from the north the latter part of 
September and remains with us until the middle of May. 


*Tree Sparrow (Spizella monticola). An abundant winter resident, arriv- 
ing from the north about November 1 and remaining until April. 


Fic. 27. WHITE-THROATED SPARROW. 
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*Chipping Sparrow; Chippy (Spizella socialis). An abundant summer resi- 
dent, arriving from the south about April 1 and remaining until November. 


*Field Sparrow (Spisella pusilla). An abundant summer resident, appear- 
ing in the spring about April 1 and not departing southward until November or 
even December. Of rare but regular occurrence in winter at Plainfield, N. J. 
(Miller, MS). (See group, third floor). 

*Junco ; Snowbird (Juco hyemalis). The Junco is one of our most abundant 
winter birds. It comes to us from the north late in September and remains until 
May. 


Fic. 28. JUNCo. 


*Song Sparrow (Melospisa cinerea melodia). An abundant summer and 
common winter resident. (See group, third floor). 


Lincoln Sparrow (J/clospiza lincolni). In this vicinity the Lincoln Sparrow 
is a rare but regular migrant, passing northward in May and southward in Sep- 
tember and October. 


*Swamp Sparrow (I/clospiza georgiana). An abundant summer resident, 
especially in the great marshes of the Hackensack, and a rare winter resident. 
(See group, third floor). 


*Fox Sparrow (Passerella iliaca). A common spring and fall migrant, pass- 
ing northward in March and April and southward in October and November. 
There are several winter records for Princeton, N. J. (Scott, Bull, N. O. C., IV, 
1879, p. 82). 
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*Towhee; Chewink (Pipilo erythrophthalmus). An abundant summer resi- 
dent, arriving about April 20, remaining until late October, and rarely into the 
winter. (See group, second floor). 


*Cardinal (Cardinalis cardinalis). The vicinity of New York City is about 
the northern limit of the Cardinal’s range on the Atlantic coast. It is here a not 
uncommon resident of local distribution. In the Hudson Valley it is rarely 
found north of Hastings and Nyack; it is very rare eastward along the sound, 
and also on Long Island, but is common in Central Park, New York City, where 
I have seen nine individuals at one time. (See group, second floor). 


*Rose-breasted Grosbeak (Zamelodia ludoviciana). A common summer 
resident in the Hudson River Valley, arriving about May 1 and remaining 
until October. On Long Island it is a rare summer resident (Dutcher, MS). 
(See group, second floor). 


*Blue Grosbeak (Guiraca caerulea). There are several records of this 
southern bird’s occurrence in this vicinity. It has been taken at Canarsie, L. 
I., May, 1843 (Dutcher, Auk, V, 1893, p. 276); Morristown, N. J. (Thurber, 
True Democratic Banner, newspaper, Nov. 17, 1889); Snake Hill, N. J. (Bick- 
nell, Bull. N. O. C., III, 1878, p. 132), and Manhattan Island (DeKay, Birds, 
INE Nees fas 1eS))- 


*Indigo Bunting (Cyanospiza cyanea). A common summer resident in this 
vicinity, arriving about May 1 and remaining until October 1. 


Painted Bunting (Cyanospiza ciris). Breeds from the Gulf States northward 
to Kansas, southern Illinois and North Carolina. The capture of several speci- 
mens of this bird in this vicinity has been recorded (Bicknell, Bull. N. O. C., II, 
1878, p. 132). It is possible that they were escaped cage-birds. 


Dickcissel; Black-throated Bunting (Spiza americana). Eastern United 
States, mostly in the Mississippi Valley, breeding from Texas to Minnesota, and 
wintering in Central and South America. Breeds east of the Alleghanies now 
only rarely and locally. About forty years ago this bird was evidently a regular 
and not uncommon summer resident in this vicinity. (See Giraud, Chapman apud 
Galbraith, Auk, VIII, 1891, p. 395), but it occurs now only rarely and irregu- 
larly. Recent records are: Miller’s Place, L. I., September 29 and October 10 
(Dutcher, Auk, VI, 1889, p. 13) and Blithewood, L. I., August 25 (Johnson, 
Auk, VIII, 1891, p. 116). In July, 1904, W. De Witt Miller found a pair of 
this species breeding at Plainfield, N. J. (Auk, XXI, 1904, p. 487). J. Dwight, 
Jr., records the occurrence of a male Dickcissel at Kingston, N. Y., June 5, 1807 
(Auk, XIV, 1897, p. 95). 


Famity TANAGRIDZAE. TANAGERS. 


Western Tanager (Piranga Iludoviciana). Western North American north 
to British Columbia. The only record of the occurrence of this western species 
in this vicinity is that of a young male taken at Fort Montgomery, N. Y.. Decem- 
ber 21, 1881 (Mearns, Auk, VII, 1890, p. 55). 
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*Scarlet Tanager (Piranga erythromelas). A common summer _ resident, 
arriving early in May and remaining until about October 1. (See group, third 


floor). 


Summer Tanager (Piranga rubra). Eastern United States, breeding from 
Florida to southern New Jersey, wandering casually to Nova Scotia, and winter- 
ing in Central and South America. This species is of rare and irregular occur- 
rence in this vicinity. (Hendrickson, Auk, 1, 1885, p. 200; Dutcher, Auk, III, 


1886, p. 412; XIX, 1902, p. 291; V, 1888, p. 181; Mearns, Auk, VII, 1800, p. 55; 
Braislin, Auk, XIX, 1902, p. 147). 


Famity HIRUNDINID. Swattows. 


*Purple Martin (Progue subis). This bird breeds in colonies and is of local 
distribution during the breeding season. It was formerly not uncommon in the 
vicinity of New York City, but the English Sparrows have taken possession of 
its nesting-houses, and at present it is found in but few places. 


*Cliff Swallow; Eave Swallow (Petrochelidon lunifrons). Like most of the 


Swallows it nests in colonies, and in this region generally places its mud nests 


beneath the projecting eaves of a barn. It appears to be less common during 
the summer than it was twenty or more years ago, but is a common migrant 
perticularly in the fall. According to Mearns, it arrives as early as April 16. 


(See group, second floor). 


*Barn Swallow (Hirundo erythrogaster). A common summer resident and 
abundant fall migrant. It arrives about April 20 and remains until October 1. 


*Tree Swallow (Jridoprocne bicolor). Arrives from the south early in 
April. There are a few recorded instances of its breeding near New York City, 
but, generally speaking, it passes northward to more distant nesting grounds. 
July 1 the birds begin to return from the north, making their home in the 
marshes of the Hackensack, where, by July 20, they may be found in countless 
numbers. In the morning they leave their roosts in the “cat-tails’ and fly out over 
the adjoining country to feed. At night they return. Their numbers increase 


until about September 1, then decrease, and by October 20 only a few strag- 
glers remain. 


*Bank Swallow (Riparia riparia). A locally common summer resident, 
breeding in colonies where the conditions are favorable. It arrives about May 
1 and remains until October. (See group, second floor). 


Rough-winged Swallow (Stelgidopteryx serripennis). This Swallow is 
locally common in the Lower Hudson River Valley, at Riverdale (Bicknell), 
Hastings-on-the-Hudson (Rowley), Sing Sing (Fisher); at Highland Falls, 
which seems to be near the northern limit of its range in the Hudson Valley, 
it is a rare summer resident (Mearns). I have seen it near Ramapo, N. Y., 
and with J. Dwight, Jr., found a small colony breeding at Port Jervis, INGSYe wt 
breeds near New Haven, Connecticut, in small numbers, and is rare as far north 


as Hartford (Sage). On Long Island it is of rare and irregular occurrence 
(Dutcher). 
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Famity AMPELID. WaxwiIncs, ETC. 
Bohemian Waxwing (Ampelis garrulus). This species occurs here only ar 
an exceedingly rare and irregular winter visitant. There are no recent records. 
*Cedar Waxwing ; Cedarbird (Ampelis cedrorum). A common summer resi- 
dent ; occurring irregularly in the winter. 


Famity LANIID. SHrikeEs. 


*Northern Shrike; Butcherbird (Lanius borealis). A more or less regular 


but rather uncommon winter resident. 


Fic. 29. NorTHERN SHRIKE. 


Migrant Shrike (Lanius Iudovicianus migrans). The Migrant Shrike is 
found here is a rare but regular migrant during April, the latter part of August 
and in September, and, rarely, until December. It has been known to breed but 
once, at Sing Sing, N. Y., where a fledgeling was taken June 16, 1877 (Fisher, 
Bully N. Ox. Va td70.p.05)- 


Famiry VIREONIDE. VireEos. 


*Red-eyed Vireo (Vireosylva olivacea). This is one of our abundant sum- 
mer residents. It arrives from the south about May 8 and remains until October. 
(See group, third floor). 

Philadelphia Vireo (Vireosylva philadelphica). A very rare migrant. 

*Warbling Vireo (Vireosylva gilva). A common summer resident of local 
distribution, arriving early in May. (See group, third floor). 

*Yellow-throated Vireo (Lanivireo flavifrons). A common summer resi- 
dent, arriving about May 7 and remaining until the latter part of September. 

*Blue-headed Vireo (Lanivireo solitarius). A not uncommon migrant, pass- 
ing northward during the latter part of April and first part of May, and return- 
ing late in September. 

*White-eyed Vireo (Vireo noveboracensis). A common summer resident 
about New York City. It reaches us from the south about May 7, and remains 
util early October. (See group, third floor). 
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Famity MNIOTILTIDZE. Woop-WarsB ers. 


*Black and White Warbler (Mniotilta varia). A rather common summer 
resident and common migrant. It appears the latter part of April and is with 
us until the first part of October. (See group, third floor). 


Prothonotary Warbler (Protonotaria citrea). Eastern North America, 
breeding from the Gulf States to southern Illinois and Virginia, and wintering 
in the tropics. Its occurrence near New York City is accidental; there are but 
two records, viz., a male shot at Jamaica, L. I. (Dutcher, Auk, X, 1893. p. 276), 
and a male seen by E. P. Bicknell near the northern limit of New York City, 
June 2, 1895 (Auk, XII, 1895, 306). Dutcher has recorded a _ specimen 
which struck the Montauk Point Lighthouse, August 27, 1886 (Auk, V, 1888, p. 
122). 

*Worm-eating Warbler (Helmitheros vermivorus). This bird is one of our 
rarer summer residents, though it is not uncommon some years in the early fall 
migration. In the Hudson River Valley it is regularly found as far north as 
Highland Falls (Mearns) and oceurs at Fishkill (Stearns). In Connecticut it 
breeds at Saybrook and New Haven, but is not common, and at Portland it has 
been taken only twice (Sage). On Long Island it is considered exceedingly 
rare (Dutcher). 

*Blue-winged Warbler (Helminthophila pinus). This species arrives early 
in May and remains until September I. It is a common summer resident of the 
Lower Hudson Valley, at least as far north as Highland Falls (Mearns). In 
Connecticut it is common at Saybrook and New Haven, but is rare as far north 
as Portland. where but one or two pairs breed each season (Sage). On Long 
Island it is known to breed only along the north shore, where it is probably not 
uncommon in favorable localities. Mrs. E. G. Britton records the occurrence of 
an individual of this species in Bronx Park in January, 1900 ( Bird-Lore, II, 1900, 
p. 26; see also Noble, Bird-Lore, II, 1900, p. 59). (See group, third floor). 

Brewster’s Warbler (Helminthophila leucobronchialis) with us is a rare but 
regular summer resident in northern New Jersey, the Lower Hudson Valley 
and southern Connecticut, but has been taken only once on Long Island 
(Howell). Specimens have been recorded from Morristown (Thurber), Maple- 
wood (Riker), and Englewood, N. J., where it has been found nesting (Chap- 
man, Auk, IV, 1887, p. 348; IX, 1892, p. 302). Farther north in the Hudson 
Valley it has been found at Nyack (Bicknell), and at Sing Sing five specimens 
have been secured (Fisher, Bull. N. O. C., IV, 1879, p. 234; VI, 1881, p. 245; 
Auk, IT, 1885, p. 378) In the Lower Connecticut Valley this bird seems to be 
more frequent than in any other part of its range. It has been found at Say- 
brook, Seymour, New Haven, Portland and other localities, the principal records 
being as follows: Eames, Auk, V, 1888, p. 427; VI, 1880, p. 305; Bishop, Auk, 
VI, 1889, p. 192; Sage, Auk, X, 1893, p. 208. Probably not more than one-third 
of all the specimens recorded are typical leucobronchialis, the remaining two- 
thirds presenting every stage of intergradation between this bird and typical H. 
pinus. 
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Lawrence’s Warbler (Helminthophila lawrencei) is a much rarer bird 
than the preceding. There are records for only six specimens from the imme- 
diate vicinity of New York.City, viz. Chatham, N. J. (Herrick), Hoboken, N. 
J. (Lawrence), Kye, N. Y. (Vorhees, Auk, V, 1888, p. 427), Greenwich, Conn. 
(Vorhees, Auk, XI, 1894, p. 259), Cold Spring Harbor, L. I. (Braislin, Auk, XX, 
1903, p. 53), and New York Zoological Park, where a male was found breeding 
with a female pinus (Bildersee, Bird Lore, VI, 1904, p. 131; Beebe, Auk, XXI, 
1904, p. 387). 

The status of both Brewster's and Lawrence’s Warblers is still unsettled. 
They are generally considered to be hybrids between H. pinus and H. chrysoptera, 
and it has also been suggested that dichromatism may play a part in producing 
their coloration. Their relationship will be found discussed under the following 
references: Brewster, Bull. N. O. C., VI, 1881, p. 218; Ridgway, Auk, II, 1885, 
p. 359; Manual N. A. Birds, 1887, p. 486; Birds of North and Middle America, 
II, 1902, pp. 452, 453; Thayer, Auk, XIX, 1902, p. 401; Bishop, Auk, XXII, 1905, 
0s A) 

*Golden-winged Warbler (Helininthophila chrysoptera). In the immediate 
vicinity of New York City, this bird occurs as a rather rare spring migrant, but 
in the early southward migration, in August, it is sometimes not uncommon. It 
has been found nesting at Nyack, N. Y. (Brownell) and probably breeds regu- 
larly from that point northward. 


*Nashville Warbler (Helminthoplila rubricapilla). This species is here a 
rather common migrant and a rare summer resident as far south as Highland 
Falls. It arrives about May to and returns on its southward journey during late 
August, the last migrants being seen about September 25. A breeding female 
was taken by Chapman at Englewood, N. J., June 16, 1887, (Auk, VI, 1889, p. 
304). 


__Orange-crowned Warbler (Helminthophila celata). This Warbler occurs 
here as an exceedingly rare migrant. There are records of only six specimens, 
all but one of which occurred in the fall. (Howell, Auk, X, 1893, p. 91). 


*Tennessee Warbler(Helminthophila peregrina). With us this bird is a 
rather rare spring migrant but is sometimes not uncommon in the fall. It passes 
northward early in May and returns on its southward journey in September. 


*Northern Parula Warbler (Compsothlypis americana usnee@). The Parula 
Warbler is here a more or less abundant migrant and local summer resident. 


It arrives from the south about May 7 and the last individuals are observed in 
early October. 


*Cape May Warbler (Dendroica tigrina). This is one of our rarest spring 
migrants, passing northward about May 15. In the fall migration immature 
birds are sometimes not uncommon. 


*Yellow Warbler (Dendroica estiva). A common summer resident. It 
arrives from the south about May 5 and remains until September. (See group, 
third floor). 
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*Black-throated Blue Warbler (Dendroica cerulescens). A common mi- 
grant, passing northward early in May and returning in September. 


*Myrtle Warbler; Yellow-rumped Warbler; 
(Dendroica coronata). An abundant migrant in 
our vicinity and in favorable localities where bay- 
berries are abundant, it passes the whole winter. 
Migrants begin to arrive in early April, and the 
southward migration takes place during the latter 
part of September and October. 


*Magnolia Warbler (Dendroica maculosa). 
: In this vicinity it is a common migrant, passing 
Fic. 30. Myrtre Warscer. northward early in May and returning late in 
August and in September. 


Cerulean Warbler (Dendroica cerulea). Breeds in the Mississippi Val- 
ley as far north as Minnesota, and eastward as far as Cayuga Co., N. Y., and 
winters in the tropics. Its occurrence here is accidental, and there are but 
three records of its capture, one of a male taken in Kings County, L. I., (Dutcher, 
Auk, X, 1803, p. 277), of a male taken at Highland Falls, May 17, 1875 (Mearns, 
Birds Hudson Highlands, p. 154), and one of a specimen taken at Boonton, 
Morris Co., N. J., in September, 1887 (Judd, Auk, XIV, 1807, p. 326). 


*Chestnut-sided Warbler (Dendroica pensylvanica). With us it is a com- 
mon migrant, and, in recent years, has become a locally common summer resi- 
dent. It arrives early in May, and the return migration occurs between August 
10 and October 1. 


*Bay-breasted Warbler (Dendroica castanea). As a rule the Bay-breasted 
is one of our rarest transient Warblers but during some seasons it is found in 


numbers. It passes northward about the middle of May and returns in Sep- 
tember. 


*Blackpoll Warbler (Dendroica striata.) The 
Blackpoll is one of our most abundant migrants 
and is the last of the transient Warblers to pass 
northward in the spring. It arrives from the 
south about May 7 and returns on its southern 
journey in September. 


*Blackburnian Warbler (Dendroica. black- 
burnie). A rather uncommon spring migrant, 
passing northward during the first of May, but is 
not uncommon some year during its return mi- 
gration in September. 


Fic. 31. BLACKPOLL 
WARBLER. 


Yellow-throated Warbler (Dendroica domina). Southern United States, 
breeding as far north as Virginia and wintering from Florida southward. 
There is but one record of the occurrence of this southern species near New 
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York City. It is based on the capture of a male in Kings County, L. I. (Dutcher, 
Auk, X, 1803, p. 277). 


*Black-throated Green Warbler (Dendroica virens). In, the immediate 
vicinity of New York City this bird is found chiefly as a migrant, arriving from 
the south late in April and returning about the middle of August. It is known 
to breed at Highland Falls, N. Y. (Mearns), Bridgeport, Conn. (Averill), 
Millers Place, L. I. (Dutcher, MS), and at Demarest, N. J., where on June 5, 
1904. B. S. Bowdish found a nest built in a skunk cabbage about fourteen 
inches from the ground (Auk, XXIII, 1906, p. 17). 


*Pine Warbler (Dendroica vigorsi). This Warbler is of local distribution 
in this vicinity. In northern New Jersey, the Lower Hudson Valley and south- 
ern Connecticut it occurs only as a rare migrant, but on certain parts of Long 
Island, where the scrub pines afford it congenial surroundings, it is not uncom- 
mon and breeds. 


Palm Warbler (Dendroica palmarum). This species is of rather rare but 
regular occurrence here. One specimen was taken at Sing Sing, N. Y., April 29, 
1882 (Fisher, Bull. N. O. C., VII, 1882, p. 249), two at Riverdale, N. Y., in the 
spring of 1877 (Bicknell, Bull. N. O. C., V. 1880, p. 182), and one struck the 
Fire Island Lighthouse, September 23, 1887 (Dutcher, Auk, V, 1888, p. 182). 
Braislin (Auk, XIX, 1902, p. 149) records it as “common” near Brooklyn 
between September 25 and October 7, 1895, and Miller (Bird-Lore, V, 1903, p. 
199) states that it was rather common near Plainfield, N. J., between Septem- 
ber 22 and October 4, 1903. 


*Yellow Palm Warbler; Yellow Redpoll (Dendroica palmarum hypochry- 
sea). A common migrant arriving from the south about April 10, and returning 
late in September and in October. 


*Prairie Warbler (Dendroica discolor). The distribution of the Prairie 
Warbler in this vicinity is much like that of the Pine Warbler. It is rare in 
northern New Jersey and the Lower Hudson Valley, where however, it has 
been found breeding once (Highland Falls. 
Mearns), but is not uncommon on some 
parts of Long Island. At Bridgeport, 
Conn., it is a common migrant and may 
breed (Averill). (See group, third floor). 


*Ovenbird (Sciurns aurocapillus). The 
Ovenbird is one of our abundant sum- 
mer residents, arriving about May 1 and 
remaining until the middle of October. (See 
group, third floor). 


Fic. 32. OVvENBIRD. 


Northern Water-thrush (Seiurus noveboracensis). A common migrant, 
passing northward during May and returning about September 1. Cherrie 
(Auk, XIX, 1902, p. 210) records the probable breeding of this species at Cold 
Spring Harbor, L. I. 
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Grinnell’s Water-thrush (Seiurus noveboracensis notabilis). Western 
North America; eastward during the migrations to Virginia and South Atlantic 
States. This western species has been recorded only from Raritan, N. J., May 
«o, 1889 (Southwick, Auk, IX, 1892, p. 303), and Princeton, N. J. Sept. 10, 1879 
(Babson). 


Louisiana Water-thrush (Seiurus motacilla). It is a common summer 
resident in the lower Hudson Valley, where it has been found as far north 
as Lake George (Fisher), and is not uncommon in the lower Connecticut 
Valley. There are two records for Massachusetts and two for Rhode Island. 
On Long Island it is very rare (Dutcher). (See group, third floor). 


*Kentucky Warbler (Opornis formosa). 
This is a common summer resident on the 
banks of the Lower Hudson River and has been 
recorded from Fort Lee and Riverdale (Bick- 
nell), Englewood (Chapman), and Sing Sing 
(Fisher), beyond which point it is as yet un- 
known. In Connecticut there are but three 
records, viz: at Sufheld where a male was 
: taken August 16, 1876 (Merriam), at Green- 
Fic. 33. Kenrucky WARBLER. wich, where a pair and a fledgeling were seen 

and the male taken July 10, 1892 (Vorhees, 
Auk, X, 1893, p. 86) and at West Stratford, where a male was shot May, 30, 
1888 (Lucas, Orn. and Ool., XIV, 18890, p. 62). On Long Island it is very rare, 
there being but one recent record if its occurrence (Dutcher). It is wholly 
absent in the vicinity of Plainfield, N. J., (Miller) and at Princeton (Babson). 


Connecticut Warbler (Oporornis agilis). This species is an exceedingly 
rare spring migrant east of the Alleghanies, and I know of no record of its 
occurrence here at that season; in the fall, however, it is not uncommon, and 
sometimes is abundant, arriving as early as September 3 and remaining until 
the latter part of the month. 


*Mourning Warbler (Oporornis philadelphia). This species is one of our 
rare Warblers; it passes northward during the latter half of May. 


*Northern Yellowthroat (Geothlypis trichas brachidactyla). One of our 
most abundant summer residents. It arrives about May 5 and remains until 
October. (See group, third floor.) 


Yellow-breasted Chat (J/cteria virens). A,common summer resident, arriv- 
ing about May 5 and remaining until September. 


*Hooded Warbler (/Vilsonia mitrata). The Hooded Warbler is here near 
the northern limit of its range. At Englewood, N. J., it is an abundant 
summer resident, arriving about May 5 and remaining until the middle of 
September. At Riverdale, N. J., it is locally common (Bicknell), at Sing 
Sing it is not common (Fisher), but at Highland Falls it is “very common” 
(Mearns). It has been taken at Fishkill, the most northern point in the 
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Hudson River Valley from which it has been recorded. In Connecticut 
it is common at Saybrook and New Haven, but is rare north of these points 
(Sage). In Massachusetts it has been found only twice. On Long Island 
it is rare. At Plainfield and Princeton, N. J., it is a rare migrant. 


*Wilson’s Warbler (JWilsonia pusilla). This bird is here a rather uncom- 
mon spring migrant, passing northward from the 12th to the 3oth of May, but 
is not uncommon at times during its return journey, which takes place between 
August 15 and September 15. 


*Canadian Warbler (Wilsonia canadensis). A common migrant, passing 
porth from May Io to June Io and returning between August 5 and September 
10. 

*American Redstart (Stcophaga ruticilla). A common summer resident 
of our woodland; it arrives about May 5 and remains until early October. (See 


group, third floor.) 


Famity MOTACILLIDA®. WacrTAILS. 


*American Pipit; Titlark (Anihus pensilvanicus). The Titlark is a gener- 
ally common, and, along our coasts, an abundant migrant. It travels north- 
ward from the latter part of March to early May and returns on its southern 


journey during October and November. 


Famiry MIMIDA. Mocxinepirps, THRASHERS, ETC. 


*Mockingbird (Mimus polyglottos). Breeds from the Bahamas and Mexico 
+o southern Illinois and northern New Jersey, rarely to Massachusetts, and win- 
ters from North Carolina southward. The Mockingbird is of rare occurrence 
it. this vicinity and doubtless many of the specimens reported are escaped 
cage-birds. It has, however, been found breeding at several localities, 
and at Tenafiy, N. J., a pair returned to the same locality for several 
years (Auk, VI, 1889, p. 305). On several occasions Mockingbirds have been 
found here during the winter and have shown their ability to withstand our 
coldest weather as long as they can obtain an abundance of food. 


*Catbird (Galeoscoptes carolinensis). An abundant summer resident, arriv- 
ing about May 3 and remaining until October 20. (See group, third floor.) 


*Brown Thrasher (Toxostoma rufum). A common summer resident, 


appearing about April 20 and remaining until the middle of October and occa- 


sicnally later. (See group, second floor.) 


Famity TROGLODYTID#. Wrens. 


*Carolina Wren(Tiiryothorus ludovicianus). Eastern United States, breed- 
ing from the Gulf States to southern Iowa, northern Illinois, and southern 
Connecticut; resident, except at the northern limit of its range. Generally 
speaking the Carolina Wren is a rather rare bird in this vicinity but on the 
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Fic. 34. CAROLINA WREN. 


eastern slope of the Palisades, as far north as Piermont, N. Y., it is common 
during the summer (Chapman, Auk, X, 18093, p. 87). It has been found on 
Long Island in the winter (Dutcher, MS). Since the above was written, in 
1894, this species appears to have increased in numbers, locally. 


*House Wren (Troglodytcs acdon). This common and familiar species 
comes to us about May 1 and remains until October. 
*Winter Wren (Olbiorchilus hiemalis). Just before the House Wren leaves 


us, or about October 1, the Winter Wren comes from the north and is not 
uncommen until the House Wren returns in May. 


Short-billed Marsh Wren (Cistothorus stellaris). This species is here a 
common summer resident of very local distribution. 


Fic. 35. WINTER WREN. 
[77] 
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Long-billed Marsh Wren (7 elmatodytes palustris). This abundant inhab- 
itant of our reedy marshes arrives in May and remains until October or 
November. 

Famity CERTHIIDZE. Creepers. 

*Brown Creeper (Certhia familiaris americana). The Creeper is here a 
rather common winter resident, arriving from the north about October 1 and 
remaining until April. 


Famity SITTID. NvutHaATCHES. 


*White-breasted Nuthatch (Sitta carolin- 
ensis). A common permanent resident. 


*Red-breasted Nuthatch (Sitta canaden- 
sis). This bird is sometimes common from 
the later part of August to October and Fic. 36. RED-BREASTED 
occasionally remains during the winter. NuTHATCH. 


Famity PARID/©. Tuirmice. 


Tufted Titmouse (Baolophus bicolor). This bird is resident and breeds 
as far north as Orange, N. J. (Riker), and Staten Island, N. Y. (Hollick). 
Beyond these points it occurs regularly but rarely. It is observed yearly in 
April at Englewood, N. J. (Chapman). There are few records for Connecticut, 
and although Giraud leads us to believe it was not uncommon and bred on 
Long Island when he wrote, it is now very rare there. (Braislin, Auk, XIX, 
p. 148.) 


Fic. 37. CHICKADEE. 
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*Chickadee(Penthestes atricapillus). The Chickadee is here a common 
permanent resident, but is more numerous during its migration in October than 
at other times. 

Carolina Chickadee (Penthestes carolinensis). “Southeastern United 
States, north to New Jersey and Illinois.” This species reaches the south- 
ern limit of our district at Princeton, N. J., where it is a not uncommon resident, 
while P. atricapillus is found there only in the winter (Babson). 


Famity SYLVIID. KINGLETS AND GNATCATCHERS. 


*Golden-crowned Kinglet (Regulus satrapa). A not common winter resident 
ia favorable localities; it arrives from the north about October I and remains 


until May. 


Fic. 38. GOLDEN-CROWNED KINGLET. 


*Ruby-crowned Kinglet (/egulus calendula). A common spring, and an 
abundant fall migrant, arriving from the south about the middle of April and 
returning late in September. 


*Blue-gray Gnatcatcher (Polioptila cerulea). Eastern United States, breed- 
ing from the Gulf States to northern Illinois, southern Ontario and northern 
New Jersey, and wandering rarely to Minnesota and Maine, winters from 
Florida southward. There are numerous records of capture of this southern 
species in the vicinity of New York City, but it is not known to occur regularly 
nearer than Princeton, N. J., where it arrives from “April 25 to May 1” 
(Scott, The Country, I. 1878, p. 354). 


Townsend’s Solitaire (Myadestes townsendi). A male of this species was 
taken at King’s Park, L. I., November 25, 1905, by J. A. Weber (Dwight, Auk, 
XXIII, 1906, p. 105). 

*Wood Thrush (Hylocichla mustclina). The Wood Thrush is an abundant 


summer resident, arriving about May 1 and remaining until early October. It 
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may rightly claim to rank as the most gifted of our summer songsters. (See 
group, second floor.) 


Wilson’s Thrush (Hylocichla fuscescens), Wilson’s Thrush, or the Veery, 
as it is better called, is a common summer resident, arriving about May 1 and 
remaining until September. (See group, third floor.) 


Gray-cheeked Thrush (Hylocichla alicic@). A common migrant, passing 
nerthward in May and southward in September and October. 


Bicknell’s Thrush (Hylocichla bicknelli). So far as records go, this is a 
rather rare migrant, occurring in May and September and October, but careful 
search will doubtless show it to be more common than is generally supposed. 


Olive-backed Thrush (Hylocichla ustulata swainsoni). The Olive-backed 
Thrush is a common migrant in this vicinity. It passes northward in May 
and southward in September and October. 


Hermit Thrush (Hylocichla guttata pallasi.) An abundant migrant and 
eceasionally is found in small numbers during the winter. In the spring it 
passes northward between April to and May 1; its fall migration takes place 
between October 1 and November 1. There is a record of its probable breeding 
at Lake Ronkonkoma, L. I. (Dutcher, Auk, III, 1886, p. 443). 


American Robin (Merula migratoria). The Robin is our most abundant 
summer resident, and in favorable localities a few may be found in the winter 
Migrants begin to arrive toward the last of February, and the species is abundant 
until December. (See group, third floor.) 


Varied Thrush (Jxoreus nevius subsp. 7). The local status of this 
Pacific coast bird appears to be well stated in Coues’ “Birds of the Colorado 
Valley,” where George N. Lawrence is quoted as follows: 

“Besides Cabot’s New Jersey example, two others have been procured near 
New York City—one at Islip, Long Island, shot in the fall, in company with 
Robins, and now in the possession of the person who secured it, the other at 
Hoboken, New Jersey. Both were received in the flesh by Mr. J. Akhurst, to be 
mounted; the Hoboken one was subsequently destroyed by fire in the taxider- 
mist’s workshop. All the specimen’s in my own cabinet came from the Pacific 
side.” 

The Cabot specimen mentioned above by Lawrence is possibly the one 
referred to by Turnbull (Birds of East. Penn. and N. J.), but without data. 


Wheatear (Saricola enanthe leucorhoa). This northern species is of acci- 
dental occurrence in this vicinity; it has been twice recorded from Long Island 
(Lawrence, Ann. Lyc. Nat. Hist., VIII, 1886, p. 282; Dutcher, Auk, X, 1893, 
P. 277. 

Bluebird (Sialia sialis). The Bluebird is here a common summer resident, 
an abundant migrant, and not infrequent winter resident. Migrants begin to 
arrive from the south early in March. 


[80] 


ICAN ROBIN 


THE AMER 
No. 308 


Group, Hall 


189 [81] 


1844. 


1844. 


1866. 


1868. 


List OF 
PRINCIPAL PAPERS RELATING TO THE BIRDS OF THE VICINITY 
oF NEw YorK City. 


De Kay, J. E. Zoology of New York, or the New York Fauna; com- 
prising detailed descriptions of all the animals hitherto observed within 
the State of New York, with brief notices of those occasionally found 


near its borders, and accompanied by appropriate illustrations. Part 
II, Birds. Albany: 1 Vol., 4 to, pp. xii, 380, pll. col’d, 14r. 
Treats of 308 species. ‘“‘Though still constantly quoted—and properly to 


be referred to—it has ceased to be regarded as an authority’? (Coues). 


Giraup, J. P., Jr. The Birds of Long Island....New York: published 
by Wiley & Putnam, 161 Broadway....1 Vol., 8vo., pp. i—xxiv, I—397. 


Treats of 286 species, giving descriptions and extended annotations. Only 200 
copies of this work are supposed to have been placed in circulation. 


Lawrence, G. N. Catalogue of Birds observed on New York, Long, 
and Staten Island and the adjacent parts of New Jersey. Ann. Lye. 
Nat. Hist., New York, VIII, pp. 279—300. 

A partly annotated list of 327 species. 


Assott, C. C. Catalogue of Vertebrate Animals of New Jersey. Cooke’s 
Geology of New Jersey. Appendix E. Birds, pp. 761—7o8. 


An annotated list of 301 species, abounding in errors and only to be used 
with discrimination. 


TURNBULL, W. P. The Birds of East Pennsylvania and New Jersey. 
Glasgow, Printed for Private Circulation. 


BICKNELL, E. P. Field Notes at Riverdale. Forest and Stream, VI, p. 
233; also pp. 133, 148, 386, 402. 


Winter and spring notes on numerous species. 


STEVENS, W. G. Bird arrivals on the Harlem. Forest and Stream, 
VI, p. 215. 


Notes on 40 species. 


Merriam, C. Hart. A Review of the Birds of Connecticut with 
Remarks on Their Habits. Trans. Conn. Acad., IV, pp. 1—16s. 
A fully annotated list of 292 species. 


Stevens, W. B. [Arrivals of Birds at West Farms, N. Y., during the 
springs of 1874, 1875, and 1876.1 Forest and Stream, VIII, p. goo. 


Dates of arrival of 32 species. 


BENNER, F, Bird Notes from Long Island. Forest and Stream, X, 
Pp. 174, 215. 


Notes from Astoria on a number of species. 
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BickNELL, E. P. Evidences of the Carolinian Fauna in the Lower 
Hudson Valley, Principally from Observations taken at Riverdale, N. 


Y. Bull. Nutt. Orn. Club, III, pp. 128—132. 
On 13 Carolinian species. (See also Allen, J. A. itbid., pp. 149, 150.) 


Huyier, A. I. Winter Birds on the Hackensack. The Country, I, 
p. 149. 

Lawrence, N. T. Notes on several rare Birds taken on Long Island. 
Forest and Stream, X, p. 235. 


Notes on 24 species. 
Winkie, N. [Spring Birds at Summit, N. J.] The Country, II, p. 57. 


Coves, G. H. List of Birds observed in the Naval Hospital Grounds, 
in Brooklyn City. Bull. Nutt. Orn. Club, IV, pp. 31—33. 


Brief notes on 60 species. 


Herrick, H. Notes on some Birds of Chatham, N. J. Forest and 
Stream, XII, p. 165. 


1879—80. Mearns, E. A. A list of the Birds of the Hudson Highlands. 


1879. 


1870. 


1879. 


Bull, Essex (Mass.) Inst., X, pp. 166—179; XI, 43—52, 154—168, 189— 
204; XII, 11—25, 1og—128; XIII, 75—93. 

One of the best and most complete of our local papers, treating fully of 209 
species. (See also an Addendum adding 5 species in The Auk, VII, 1890, pp. 
55, 56; also reviews in Bull. Nutt. Orn. Club, V, 1880, p. 175; VI, 1881, p. 172.) 
Nicuots, G. N. Migration of some Warblers through Summit, N. J., 
during the last spring. Forest and Stream, XII, p. 464. 


Notes on 18 species. 


RoosEvELT, T. Notes on some of the Birds of Oyster Bay, Long 
Island. One-page leaflet, published by the author. 


Notes on 17 species. 
Scott, W. E. D. Late Fall and Winter Notes on some Birds Observed 


in the Vicinity of Princeton, N. J., 1878—79. Bull. Nutt. Orn. Club, 
IV, pp. 81—8s. 


Notes on 35 species. 


1879—85. FisuHer, A. K. Occurrence of Several rare Birds near Sing Sing, 


1880. 


1880. 


N. Y. Bull. Nutt. Orn. Club, IV. pp. 61, 62. 


Notes on 5 species. For additional notes by the same author on the rarer 
birds of Sing Sing, see ibid., III, 1878, pp. 191, 192; IV, 1879, p. 234; VI, 1881, 
p. 245; VII, 1882, pp. 249, 251; VIII, 1883, pp. 121, 180; Auk, II, 1885, pp. 
306, 378. 


LawreNce, R. Notes on some of the Rarer Birds of Long Island, N. 
Yo) Bull NuttisO@xrns (Club Vesppanaio. na 

Notes on 8 species. 
Srearns, W. A. List of Birds of Fishkill-on-Hudson, N. Y. 8vo., 


pp. 16. Published by the author. 
A briefly annotated list of 138 species. (Review in Bull. Nutt, Orn. Club, V, 1880, 
p. 233.) 
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1881. Berrer, DE L. Notes on a few Birds Observed at Fort Hamilton, 
Long Island, N. Y. Bull. Nutt. Orn. Club, VI, pp. 11—13. 


Brief notes on 10 species. 


1881. Berter, De L. Notes on Birds Rare or Accidental on Long Island, 
Neon Bulle Nutt Orns Clubs Vis pp, 125; 126: 
Notes on 11 species. 
1882. Townsenp, A. L. [Arrival of Birds in spring at Bay Ridge, L. I] 
Forest and Stream, XVIII, pp. 305, 346, see also p. 427. 
Notes on some 30 species. 
78e4.. Barrer, H. F. Arrivals of Birds in [New Providence], N. J., in 
1883. Orn. and O61, IX, p. 45. 
A chronological list of 73 species. 
1884. DurcHEr, W. Bird Notes from Long Island, N. Y. Auk, I, pp. 174— 
170. 
On birds striking the Fire Island and Shinnecock Bay Lighthouses. 
1884—5. BickNeLL, E. P. A ‘Study of the Singing of our Birds. Auk, I, 
pp. 60—71I, 126—140, 209—218, 322—332; II, 1885, pp. 144—154, 249— 
262. 


On the song-seasons of about 100 species from observations made principally 
at Riverdale, N. Y. 
1884—89. DutcHer, W. Bird Notes from Long Island. Auk, I, pp. 31—35; 
II, 1885, pp. 36—39; III, 1886, pp. 432—444; V, 1888, pp. 169—183; 
VI, 1889, pp. 131—139; X, 1893, pp. 265, 266. 
A series of papers on the rarer birds of Long Island, treating of, in all, 71 
species. 
18S5. Barrett, H. F. Birds of the Upper Passaic Valley, New Jersey. Orn. 
and OOl., X, pp. 2I—23, 42, 43. 
A briefly annotated list of 149 species. 


1885. Hotiick, A. Preliminary List of the Birds known to breed on Staten 
Island. Proc. Nat. Sci. Assoc., Staten Island. Extra No. 4, December. 


A nominal list of 67 species. 


1885. Lawrence, N. TY. Long Island, N. Y., Bird Notes. Auk, II, pp. 272— 
274. 
Notes on 18 species. 
1886. Paine, A. G., Jr. Dates of the Arrival of Migratory Birds in the 
spring of 1886, Central Park, New York City. Orn. and O6l, XI, pp. 
109, 125. 
A chronological list of 64 species. 
1&86. Wooprurr, L. B. anp Partne, A. G., Jk. Birds of Central Park, New 
York [City]. A preliminary List. Forest and Stream, XXVI, pp. 386, 
287; see also p. 487. 


A briefly annotated list of 121 species. 
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Tuurser, E. C. A List of Birds of Morris County, New Jersey. 
True Democratic Banner (newspaper), Morristown, N. J., Nov. 10, 
175,24: 

An annotated list of 205 species. (Review in Auk, V, 1888, pp. 421, 422.) 
Hates, H. Bird Notes of Northern New Jersey. Orn. and OOl., XIII, 
p. 158. 

Notes on the spring migrations at Ridgewood, N. J. 

CuHapMAN, F. M. Netes cn Birds Observed in the Vicinity of Engle- 
wood, N. J. Auk, VI, pp. 302—305. 


Notes on 19 species. 


CHapMAN, F. M. Notes on the Mniotiltide of Englewood, N. J., 
Abst. Proc. Linnean Society [No. 1], for the official year 1888—8o, p. 
3. (See also Auk, VI, 1880, p. 168.) 


A synopsis mentioning 8 species. 


CuHapmMan, F. M. Remarks on the Northern Limit of the Carolinian 
Fauna on the Atlantic Coast. Abst. Proc. Linnean Society [No. 1], 
for the official year 1888—8o, p. 4. (See also Auk, VI, 1888, p. 190.) 


DutcHer, W. Long Island Birds. Forest and Stream, XXX, p. 444. 


A call for information on the occurrence of 52 species. 
Foster, L. S. Some Nyack Birds. Nyack Evening Journal, Aug. Io. 


Lawrence, G. N. An account of the Former Abundance of some 
species of Birds on New York Island, at the time of their Migration to 
the South. Abst. Proc. Linnean Society [No. 1], for the official year 
1888—89g, pp. 6—8. (See also Auk, VI, 1889, pp. 201—204.) 


Notes on 13 species, from 1820 to 1850. 


Netson, J. Descriptive Catalogue of the Vertebrates of New Jersey. 
Geological Survey of New Jersey. Final Report of the State Geolo- 
gist. Vol. II, Part II. Birds, pp. 518636. 


Based on Abbott’s list of 1868 and containing numerous additional errors. 


AVERILL, C. K., Jr. List of Birds found in the Vicinity of Bridgeport, 
Connecticut. Prepared for the Bridgeport Scientific Society. Bridge- 
port, Conn.: Buckingham & Brewer, Printers. 8vo., pp. I—109. 

A briefly annotated list of 246 species. (See review in Auk, X, 1893, p. 352.) 


CHapMAN, F. M. [Birds of Central Park, New York City.] New 
York Evening Post, Supplement, June 18, 25, July 2, Oct. 15, Dec. 31. 


Popular account of some species. 


Howe.., A. H. Brief notes from Long Island. Auk, IX, pp. 306, 
307. 

Notes on 5 species. 
DurcHEr, W. Notes on some Rare Birds in the Collection of the Long 
Island Historical Society. Auk, X, pp. 267—277. 


Notes on 44 species. 
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Eames, E. H. Notes from Connecticut. Auk, X, pp. 89, 90, 2009. 


Notes from Bridgeport on 11 species. 


Foster, L. S. The Winter Birds of the Vicinity of New York City. 
Abst. Proc. Linnean Society, No. 5, pp. I—3. 


A synopsis mentioning 14 of a list of 127 species. 


Howe tt, A. H. On the Occurrence of three Rare Birds on Long 
Island, New York. Auk, X, 1893, pp. 90, QI. 


Barn Owl, Orange-crowned Warbler and Bicknell’s Thrush. 


CHapMAN, F. M. The Nocturnal Migration of Birds. Popular Science 
Monthly, XLV, pp. 506—5s11. 


Contains an account of observations made at the Statue of Liberty, Bedloe’s 
Island. 


Stone, Wirmer. The Birds of Eastern Pennsylvania and New Jersey, 
With Introductory Chapters on Geographical Distribution and Migra- 
tion; prepared under the direction of the Delaware Valley Ornitho- 
logical Club. 


A complete and fully annotated list of 352 species. Contains also a_Bibli- 
ography of the Birds of Pennsylvania and New Jersey. 


Howe tt, A. H. Notes cn Some Long Island Birds. Auk, XI, pp. 
82—84. 


Notes on 5 species. 


CHAPMAN, FRANK M. Handbook of Birds of Eastern North America. 
New York, D. Appleton and Co. 


Contains tables giving dates of migration at Englewood, N. J., by F. M. 
Chapman, and one giving dates at which birds begin to nest in the vicinity of 
New York City. Also notes under each species showing its status at Sing Sing, 
N. Y.. and on Long Island, by A. K. Fisher and Wm. Dutcher, respectively, con- 
stituting complete lists for these localities. 


Braistin, W. C. Notes on Long Island Birds. Auk, XIII, pp. 87, 88. 


Notes on 5 species. 


Braisuin, W. C. Notes on Long Island Birds. Auk, XVI, pp. 190—193. 


Notes on 10 species. 


Braistin, W. C. Notes on Birds of Long Island. Auk, XVII, pp. 
69—71. 


Notes on 6 species. ° 


Bazsson, Wm. A. Birds of Princeton, New Jersey, and Vicinity. Bul- 
letin of The Bird Club of Princeton University, Vol. I, September, 
1901, No. 1. Published by the Club. 


A fully annotated list of 231 species. 
Braistin, W. C. Notes concerning certain Birds of Long Island. Auk, 
XIX, pp. 145—149. 


Notes on 12 species. 
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Cuerrtz, Geo. K. Bird Notes from Long Island, New York. Auk, 
XIX, p. 210. : 


Notes on 4 species. 


Stone, Witmer. Report on the Spring Migration of 1902 in eastern 
Pennsylvania and New Jersey. Cassinia, 1¢02, pp. 32—48. 

Contains notes on various species at Paterson, N. J. (J. H. Clark) and Plain- 
field, N. J. (W. De W. Miller). 

Stone, Witmer. Report on the Spring Migration of 1904 in eastern 
Peansylvania and New Jersey. Cassinia, 1¢04, pp. 46—OI. 

Contains notes on occurrence of various species at Summit, N. J., by La kue 

K. Holmes. 
CuapmMan, Frank M. Birds’ Nests and Eggs, With an Annotated List 
of the Birds Known to Breed Within Fifty Miles of New York City. 
A Guide Leaflet to the Collection in the American Museum of Natural 
History. Guide Leaflet No. 14. Supplement to the American Museum 
Journal. Vol. IV, No. 2, April, 1904. New York: Published by the 
Museum. Illustrated. 

Includes descriptions of nesting site, and number and color of eggs. 
Bratstin, W. C. Notes concerning certain Birds of Long Island, N. Y. 
Auk, XXI, pp. 287—28o. 

Notes on 9 species. ; 

Braitin, W. C. Notes concerning certain Birds of Long Island, N. Y. 
Auk, XXI, pp. 167—160. 

Notes on 15 species. 

Stone, Witmer. Repert on the Spring Migration of 1905 in eastern 
Pennsylvania and New Jersey. Cassinia, 1905, pp. £3—€7 


Contains notes on occurrence of species at Summit, N. J., by La Rue K. 


Holmes. 
Hann, H. H. A Preliminary List of the Birds of Summit, New 
Jersey. The Wilson Bulletin, Vol. XVII, No. 4, December, pp. 117—I22. 
Records 149 species. Briefly annotated. 
Hotmes, LA Rue K. Summer Birds of Summit (Union County), New 
Jersey, and Vicinity. Wilson Bulletin, XVII, No. 1, March, pp. 8—12. 
An annotated list of 89 species. 
Hix, Geo. E. A Year With the Birds in New York City. The Wilson 
Bulletin, Vol. XVII, No. 2, June, pp. 35—43. 
Records 161 species. Annotated. 
BowpisH, B. S. Some Breeding Warblers of Demarest, N. J. Auk, 
XXIII, pp. 16—19. 


Notes on breeding of eleven species. 
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ACANTHIS CANNABINA 
linaria 
linaria rostrata 
Accidental Visitants, list of 
Accipiter cooperi 
velox 
Actitis macularia 
Actodromas bairdi * 
“ fuscicollis 
maculata 


“— minutilla 
A gialitis meloda 
“semipalmata 


Agelaius pheniceus 
Aix sponsa 
Alauda arvensis 
Alca torda 
Alle alle 
Ammodramus caudac utus 
“ henslowi 
maritimus 
nelsoni 
nelsoni. subvir gatus 
Ampelis cedrorum . 
“ garrulus 
Anas boschas 
“obscura 
obscura rubripes 
Anser albifrons gambeli 
Anthus pensilvanicus 
Antrostomus vociferus 
Aquila chrysaétos 
Archibuteo lagopus sancti- johan- 
nis 
Ardea herodias 
Ardetta exilis 
Arenaria morinella 
Arquatella maritima 
Asio accipitrinus 
“  wilsonianus 
Astragalinus tristis 
Astur atricapillus 
Auk, Razor-billed 
Avocet, American 
Aythya affinis 
americana 
collaris 
marila 
vallisneria 


“ 


“ec 


B-EOLOPHUS BICOLOR , 
Baldpate 
Bartramia necnude 
Beetle-head 
Bittern, American 

Se ikeast 


INDEX 
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[64] 
[64] 
[14] 
[46] 
[46] 
[43] 
[41] 
[41] 


Blackbird, Crow 
“  Red-winged 
Rusty 
Bluebird 
Bobolink 
Bob-white 
Bonasa umbellus 


Booby : 
Botaurus le ntiginosus 
Brant, Black 


White-bellied 
3rantbird : 
Branta bernicla glaucogaster 
“canadensis 
canadensis hutchinsi 
leucopsis 
nigricans 
Bubo virginianus 
Bufflehead 
Bunting, Bay- winged 
“= Black= throated 
Indigo 
Painted 
Snow 
Butcher-bird 
Puteo borealis 
“ platypterus 
“lineatus . 
swainsoni 
Butorides virescens 
Butterball 
Buzzard, Turkey 


“ec 


“c 


CALCARIUS LAPPONICUS 

“  ornatus 
Calico-back 
Calidris alba . 3 
Camptolaimus labradorius 
Canvas-back 
Cardinal 
Cardinalis cardinalis 
Carduelis carduelis 
Carpodacus purpureus 
Catbird 
Catharista urubu 
Cathartes aura septe ntrionalis 
Catoptrophorus semipalmalus 

“ semipalmatus inornatus 
Cedar-bird 
Centurus carolinus ; 
Ceophleus pileatus abicticola 
Cepphus grylle 
Certhia familiaris americana 
Ceryle alcyon . 
Chetura pelagica 
Chaffinch 


Charadrius dominicus. 
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Charitonetta albeola 
Chat, Yellow-breasted 
Chaulelasmus streperus 
Chen hyperborea nivalis 
Chewink 
Chickadee 
“Carolina 
Chloris chloris ; 
Chondestes grammacus 
Chordeiles virginianus 
Circus hudsonius. 
Cistothorus stellaris 
Clangula clangula americana 
Clape é 
Coccysus americanus 
*  erythrophthalmus 
Colaptes auratus luteus 
Colinus virginianus 3 : 
Columbigallina passerina terres- 
tris ; 
Colymbus auritus 
“holbelli , ‘ 
Compsothlypis americana usnee@ . 
Coot, American : 
PB lack 
“ White-winged 
Cormorant , 
“  Double- crested 
Corvus brachyrhynchos 
corax principalis 
ossifragus : 
Coturnicops Weuelovarenas : 
Coturniculus savannarum  passer- 
Inus 
Cowbird 
Crake, Corn 
Crane 
Creciscus jamaicensis 
Creeper, Brown 
Crex crex 
Crossbill, eae cca 
- White: winged 
Crow, American 
ish : : 
Crymophilus fulicarius 
Cryptoglaux acadica 
Cuckoo, Black-billed 
“ “Yellow-billed 
Curlew, Eskimo 
“ Hudsonian 
Seale ; 
“ Long-billed 
Cyanocitta cristata 
Caranospiza ciris 
“cyanea 
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DaxscHick 
Dafila acuta 
Dendroica estiva 
blackburnie 
cerulea 
cerulescens 
castanea 
coronata 
discolor 
dominica 
maculosa 
palmarum : 
palmarum hypochrysea 
pensylvanica 
striata 
tigrina 
vigorsi 
virens 
Dickcissel 
Die-Dapper ‘ 
Dolichonyx orysivorus 
Dough-bird 
Dove, Ground 

“ Mourning 
Dovekie 
Dowitcher 

“ Long-billed 
Dryobates borealis 
pubescens medianus 
villosus 
Duck, American Scaup 
Black : 
Crow 
Harlequin 
Labrador 
Lesser Scaup 
Soe lwanit 
“  Red- legged Black 
“Ring-necked f 


“c 


we Ruddy : 

“— Rufous-er ested 
“Summer 

“ “Wood 


EAGLE, BALD 

“Golden 7 
Ectopistes migratorius 
Egret, American 
Eeretta candidissima 
Eider, American 

Sikineu 
Biiabedce forficatus 
Empidonax flaviventris 
minimus 
trailli alnorum 
VIF eCSCCNS 
Ereunetes mauri 

“  pusillus 


“ 


its 


Erismatura jamaicensis 
Erolia ferruginea 
Euphagus carolinus 


FALCO COLUMBARIUS . 
peregrinus anatum 
rusticolus gyrfalco 

He . obsoletus 
sparverius : : 


Fauna, Alleghanian, southern lim- 


its of 


Carolinian, northern limits 


of 
Finch, Grass 
Pine 
Purple 
Flicker : 
Florida cerulea 
Flycatcher, Alder 
“Crested 
Green-crested 
Least 
“  Olive-sided 
“Yellow-bellied 
Fratercula arctica 
Fringilla calebs 
Fulica americana 
Pulmar ; : 
Fulmarus glacialis 
Fute 


“ 


GADWALL ; : : 
Galeoscoptcs carolinensis 
Gallinago delicata . 
Gallinula galeata 
Gallinule, Florida 

o Puncple 
Gannet 
Gavia arctica 

“ imber 
lumme : 
Gelochelidon nilotica 


“ 


Geothlypis trichas brachidactyla 


Gnatcatcher, Blue-gray 
Godwit, Hudsonian 
“Marbled 
Golden-eye, American 
Goldfinch, American 
“European ; 


Goose, American White-fronted 


“ 


Barnacle 
Canada 
Greater Snow 
Hutchins’s 
Goshawk, American 


“ce 


INDEX 


[36] Grackle, Bronzed 
[ = urple 
[60] Grebe, Holbcell’s 
‘ Horned 
“ Pied-billed 
Hel Greenfinch : 
[46] Grosbeak, Blue 


ae ee 

149] “ Rose-breasted 
Grouse, Pinnated 

| 8] “  Ruffed 


Guara alba : 
[ 8] Guillemot, Black 
[64] Guiraca cerulea 
[64] Gull, Bonaparte 


[62] Burgomaster 

[s4] “ Glaucous : : 

[38] “Great Black-backed 
“Herring 


150] “ Tceland 
[55] “emp  - 
[55] “  Kittiwake 
[56] “ Kumlien 
[55] “Laughing 
[56] “ Little 


[28] “ Ring-billed 

[62| “Sabine 

[30] Gyrfalcon 
pblack 

131] 


[31] HAZMATOPUS PALLIATUS 
L43] Halieetus leucocephalus 
Harelda hyemalis 


| “American Sparrow 

| “— Broad-winged 

l| “Chicken 

| “Cooper 

“Duck 

| Bish 

| “ Hen 

| “~~ Marsh A 

| “ Pigeon . 5 

| *  Red-shoulderec 

| “Red-tailed 

] Sharp-shinned 

| Swainson 

Hell-diver ; 

Helminthophila celata 
“ chrysoptera 

lawrencet : 

leucobronchialis 

peregrina 

pinus . 

rubricapilla 
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Ficlodromas solitarius 
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Hawk, American Rough-legged 


FHlelmitheros vermivorus . 


ome) 


wb NAD 
ee SS SS oe 


——— | n/p] peenlaees en pee seeeealaomal 
DHDHKHHHWAKDWEB AAAAALNY 
OOOO COONS 4S OHO ONNNN 


WhHHHHHNHND 
BDOOowoo Wo 


i 


os en Coen ne les eee 
aN 
\ ON 


L 
oO 
i 


BIRDS OF THE VICINITY OF NEW YORK CITY 


Hen, Heath 

“Marsh 

Meadow . 

“Mud 
Herodias egretta . 
Heron, Black-crowned Night 
Great Blue 
Green ; 
“Little Blue 
Snowy . 
Yellow- crowned Night 
Hesperiphona vespertina 
High-hole ; : 
Himantopus mexicanus 
Hirundo erythrogaster 
Histrionicus histrionicus 
Horizopus virens 
Humming-bird, Ruby-throated 


“ec 


“cc 


Hydrochelidon nigra surinamensis 


Hylocichla alicie 

alicié bicknelli 
fuscescens 

guttata pallasi 
mustelina : 
ustulata swainsont 


6“ 


Ipts, GLossy 

= White 
Icteria virens 
Icterus galbula 

“ spurius 
Tonornis martinica 
Tridoprocne bicolor 
Txoreus n@vius 


JcGER, PARASITIC 
Pomarine 
Long-tailed 

Jay, Blue 
Canada 

Junco : 

Junco, hyemalis 


I TLDEER 
Kingbird 
Arkansas 

Kingfisher, Belted — 
Kinglet, Golden-crowned 

“ Ruby-crowned 
Kite, Swallow-tailed 
Knot 


LANIUS BOREALIS : 
“  Iudovicianus migrans 
Lanivireo flavifrons 
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[45] 
[41] 


[70] 
[70] 
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Lanivireo, solitarius 
Lapwing 
ark Horned 

“Prairie Horned 
Shore 
Larus argentatus 
atricilla 
delawarensis 
glaucus 
kumlieni 
leucopterus 
marinus 
minutus 

“philadelphia 
Limosa fedoa 

hemastica 
Linnet 5 ; : F 
Longspur, Chestnut-colored . 
Lapland ; 

Loon 


“ec 


“ 


Black-throated . 
Red-throated 
Lophodytes cucullatus 
Lowxia curvirostra minor 
leucoptera 


“ 


MIA CRORHAMPHUS GRISEUS 
scolopaceus 
Mallard 
Mareca americana . 
penelope . 
Marlin, Brown 
Ring-tailed 
Martin, Purple 
Meadowlark 
Megascops asio : 
Melane rpes erythrocephalus : 
Meleagris gallopavo silvestris 
Melospiza cinerea melodia 
‘ georgiana 
lincolni 
Merganser americanus 
“ serrator 
Merganser, American 
Hooded 
Red-breasted 
Merula migratoria 
Micropalama himantopus 
Mimus polyglottos 
Mniotilta varia 
Mockingbird 
Molothrus ater 
Murre, Brunnich’s 
Myadestes townsendi 
Myiarchus crinitus . 


“ce 
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INETTA RUFINA 
Nettion carolinensis 
crecca < 
Nighthawk : , 
Numenius borealis 
hudsonicus 
“ longirostris : 
Nuthatch, Red-breasted 
White-breasted 
Nuttallornis borealis 
Nyctanassa violacea 
Nyctea nyctea : : ; 
Nycticorax nycticorax nevius 
OCEANITES OCEANICUS 
Oceanodroma leucorhoa 
Ochthodromus wilsonius 
Oidemia americana 
deglandi 
perspicillata 
Olbiorchilus hiemalis 
Old-Squaw ie 
Old-Wife : 
Olor columbianus 
Oporornis agilis 
formosa 
philadelphia 
Oriole, Baltimore 
Orchard 
Osprey, American . 
Otocoris alpestris : 
alpestris praticola 
Ovenbird ? : 
Owl, American Barn 
“American Long-eared 
Barred : 
Great Gray 
Great Horned 
Hawk : 
Saw-whet 
Screech 
Short-eared 
“Snowy 
Oxeye, Meadow 
(Sand : 
Oxyechus vociferus 
Oyster-catcher 


PAGOPHILA ALBA : 6 
Pandion haliaétus carolinensi. 
Partridge 


Passer domesticus 
Passerculus princeps 

“  sandwichensis savanna . 
Passerella iliaca 
Passerina nivalis 
Pavoncella pugnax 


INDEX 


Beep: : 2 : : 

Pelecanus erythrorhynchos 
occidentalis 

Pelican, Brown 

White : : 
Pelidna alpina sakhalina 
Penthestes atricapillus 

carolinensis 
Perisoreus canadensis , 
Permanent Residents, List of 
Petrel, Leach . : ; 

Stormy 

= Walson’s : : 
Petrochelidon lunifrons 
Pewee, Wood : 
Phalacrocorax auritus 

carbo : 
Phalarope, Northern 

* Red é 

Wilson’s 
Phalaropus lobatus 
Philohela minor 
Phoebe 3 
Pigeon, Passenger . 

Wild : : : 
Pinicola enucleator leucura . 
Pintail : 5 : 
Pipilo erythrophthalmus 
Pipit, American , 
Piranga erythromelas 

ludoviciana 

rubra , 
Plegadis autumnalis 
Plover, American Golden 

“ Black-bellied 

Field 

Piping. : 

Semipalmated 

Upland 

“ “Wilson’s é 
Podilymbus podiceps 
Polioptila cerulea 
Poewcetes gramineus 
Porzana carolina 
Procellaria pelagica 
Progne subis 
Protonotaria citrea 
Puffin : 
Puflinus borealis 

“gravis 
griseus 
lherminieri 


“ec 


“cc 


QuatIL : F ‘ 

Ouerquedula discors 

Ouiscalus quiscula 
“quiscula eneus 
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Rair, Brack 
Carolina 
Clapper 
King 
Virginia 
Yellow 

Rallus crepitans 

elegans 

virginianus 

Raven, American . , 

Recurvirostra americana 

Redhead . 

Redpoll 

SeGreater 5 

Redstart, American 

Reedbird : : 

Regulus calendula . 

“ satrapa 

Riparia riparia 

Rissa tridactyla 

Robin, American 

Ruff : Z 

Rynchops nigra 


“ 


SANDERLING 
Sandpiper, Baird 
Bartramian 
Buff-breasted 
Curlew 
«Least 
“Pectoral 
Piucple 
Red-backed 
Semipalmated 
Solitary 
Spotted 

S syulhe : 
Sandpiper, Western 

‘ White-rumped : 
Sapsucker, Yellow-bellied 
Saxicola wnanthe leucorhoa 
Sayornis phabe 
Scolopax rusticola 
Scoter, American 

| Shue ; 

“  White-winged 
Scotiaptex nebulosa 
Seiurus aurocapillus 

“  motacilla 

[a3 

“  noveboracensis notabilis 
Setophaga ruticilla 
Shearwater, Audubon 


COL, 

“Greater 

“Sooty 
Shelldrake 


Shoveller 


noveboracensis : ; 


Shrike, Migrant 
“Northern 
Sialia sialis 
Sickle-bill . 
Siskin, Pine 
Sitta canadensis 
carolinensis 
Skimmer, Black 
Skylark ; 
Snipe, English . 
South : 
Wilson's 
Snowbird 
Snowflake : 
Solitaire, Townsend 
Somateria dresseri 
speciabilis 
Sora ; : 
South-southerly : 3 
Sparrow, Acadian Sharp-tailed 
“Chipping F : 
Ienglish 
Field 
a lox : 
Grasshopper 
Henslow 
House 
Ipswich 
Lark 
Lincoln 
Nelson 
Savanna 
Seaside 
Sharp-tailed 
Song 
Swamp 
Tree 
Vesper : 
White-crowned 
White-throated 
Yellow-winged 
Spatula clypeata 
Sphyrapicus varius 
Spinus pinus 
Spisa americana 
Spizella monticola 
“pusilla 
socialis 
Spoonbill 
Sprigtail : 
Squatarola squatarola 
Starling : : 
Steganopus tricolor 
Stelgidopteryx serripennis 
Stercorarius longicaudus 
“parasiticus 
pomarinus 


a3 
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Sterna antillarum 

“cas pia 
dougalli 
fuliginosa 
hirundo 
maxima . 
paradisea ‘ 
Stilt, Black-necked 
Strix pratincola 
Sturnella magna 
Sturnus vulgaris 
Sula bassana 

“ leucogaster . 
Summer Residents, List of 
Summer Visitants, List of 
Surnia ulula caparoch 
Swallow, Bank 


“ec 


“ 


“c 


“ 


Seelam 

Oo Oliiae 

“ Rough- winged 
“Sea 

“ "Tree 


Swan, Whistling 
Swift, Chimney 
Syrnium varium 


TANAGER, LOUISIANA 
<> Scarlet 
Summer . 
“ Western 
Teal, Blue-winged 
“European Green- winged 
Green-winged 
Telmatodytes palustris 
Tern, Arctic 
Pe black 
Caspian 
Common 
Forster’s 
Gull-billed 
Least 
Roseate 
Royal 
Sooty 
Thrasher, Brown 
Thrush, Bicknell’s 
“ Gray-cheeked 


“ 


“ec 


“Hermit 

“~ Olive-backed . 

“ Varied 

* Wilson’s 

“Wood 
Thryothorus Iudovic lanus 
Tip-up : : 
Titlark 


Titmouse, Tufted 
Totanus flavipes 
“ —melanoleucus 
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Towhee . ; ; 
Toxostoma rufum 


Transient Visitants, 
List of 


Transient Visitants, Regular, 
of : : 

Tringa canutus 
Trochilus colubris 
Troglodytes acdon 
Tryngites subrufic ollis 
Turkey, Wild 
Turnstone 
Tympanuchus cupido 
Tyrannus tyrannus 

“ verticalis 


URIA LOMVIA 


VANELLUS VANELLUS. 
Veery 
Vireo noveboracensis 
Vireo, Blue-headed 
“Philadelphia 
Red-eyed 
Warbling 
“ White-eyed 
Yellow-throated 
Vireosylva gilva 
“ olivacea . ; 
“ philadelphica 
Vulture, Black 
Turkey 


WARBL ER, BAY-BREASTED 
Black and White 
“ Blackburnian 
“  Black-poll ‘ 
“Black-throated Blue 
“ Black-throated Green 
Blue-winged 
Brewster’s 
Canadian 
Cape May 
Cerulean 
“  Chestnut- sided 
“ Connecticut 
Golden-winged 
“Hooded 
“Kentucky 
Lawrence’s . 
Magnolia 
Mourning 
« Myrtle 
“Nashville 
Orange-crowned 
Palm : 
Parula 
Pine 


Irregular, 
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W ‘arbler, Prairie 
Prothonotary 
Tennessee 
Wilson’s 
Worm-eating 

“Yellow 
“-Yellow-palm 
Yellow-rumped 
Yellow-throated 
aes Thrush 
Grinnell’s 
Louisiana 

Waxwing, Bohemian 

 Gedair 

Wheatear 

W hip-poor-will 

Whistler . ; 

Widgeon, American 
European 

Willet 

“Western 
Wilsonia canadensis 
‘“ mitrata 
pusilla 
Winter Residents, oe Of 
“ Visitants, List of 
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Woodcock, American 
“European 
Woodpecker, Downy 

Hairy 
“ Pileated 
“Red-bellied 
“ Red-cockaded 
“ Red-headed 
“Yellow-bellied 

Wren, Carolina 
“ House 
“ Long-billed Marsh 

Short- billed Marsh 
“Winter 


XEMA SABINI 


YELLOW-LEGS 
“Greater 
Summer 
Yellow-throat Maryland 
Northern 


ZAMELODIA LUDOVICIANA . 


Zenaidura macroura 
Zonotrichia albicollis 
“ leucophrys 
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A GUIDE TO THE SPONGE ALCOVE IN THE AMERICAN 
MUSEUM OF NATURAL HISTORY. ! 


By Roy WaLpo MINER, 


Assistant Curator Department of Invertebrate Zodlogy. 


zee} PONGES are among the most abundant and 
k} most widely distributed of sea-animals. With 
the exception of one family, the fresh-water 
sponges, they are found in all seas of the globe 
ranging from shallow waters to beyond a depth 
of 1,300 feet. The bath-sponges of commerce, with which the 
word “sponge’’ is associated in the minds of most people, 
although from a commercial point of view the most important of 
the group, form but a single family, 7. e., the Spongide. The 
rest of the subkingdom with its great multiplicity of forms is 
doubtless comparatively unknown to the average person. Even 
the commercial sponge as it reaches us gives but little idea of 
what a sponge really is, as it is only the supporting or skeletal 
part of the animal colony denuded of its fleshy coat of living 
tissue. 

The living sponge is either a single animal or a colony of 
animals. It is always sessile, that is, attached to the sea bottom, 
and incapable of locomotion. For this reason it has often been 
regarded as a plant. But since, in more recent years, its life 
processes and larval history have become better known, especially 
since it has come under the eye of the compound microscope, 
its animal nature has become clearly established. 

Sponges show all variations of form, size, and color. There 
are cake-like sponges, dome-shaped sponges, and fan-shaped 
sponges. Some are branched like trees; in others the branches 
reunite to form a complicated network. Some are shaped like 
huge cups or goblets; some gather in clusters of trumpet- and 


1 Issued also in separate form as Guide Leaflet No 23. 
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tube-like forms, and even the simplest and most primitive 
sponges are often shaped like graceful vases. All these forms are 
found in sizes varying from that of a pinhead to the height of 
a man. 

Their color is as varied as their shape and size. They run 
through the whole chromatic scale from brilliant red, yellow, and 
green to the most delicate blue and the deepest violet, in every 
gradation of shade and tint. Some are pure white, others are 
shining black, while still others reflect from their opal spicules 
all the colors of the rainbow. 

As the form and color of sponges, however, may vary as 
much among members of the same species as among those of 
different species these factors cannot be depended on for classi- 
fication. The same sponge which in deep water shows the branch- 
ing habit, in shallower water appears as a flat encrusting colony; 
or a sponge which has a symmetrical vase-like form, many feet 
below the surface of the sea, where it is little disturbed by outer 
influences, may be of the same species as an irregular one-sided 
mass growing in shallow water or in the crevice of arock. Again 
a sponge usually dome-shaped may send out a finger-like process 
from its upper surface which becomes branched and unites with 
the branches of other finger-like processes. In other words 
external form in sponges is not a constant or essential factor. 
It is purely a matter of environment, in which gravity plays an 
important part. This tendency to vary has made the arrange- 
ment of sponges in an orderly and natural system, a difficult 
task, much complicated by the fact that for many years classifica- 
tion has been wrongly based upon these very factors. Since, 
however, the microscope has been developed to its present 
perfection, it has been found that the arrangement of the skeleton 
and the form of the spicules or skeletal units, together with the 
structure of the canal system, furnish more constant data for 
classification. This can be brought out more clearly in dis- 
cussing the anatomy of the sponge. 


ANATOMY. 


In considering the anatomy of sponges it is sufficient for our 
purpose to concern ourselves with: 
[6] 
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FIGS 1.—6—DIAGRAMS ILLUSTRATING CANAL SYSTEMS IN DIFFERENT TYPES OF SPONGES (after Schulze). 

L Ascon type ; 2-5. Variations of Sycon type; 6. Rhagon type; ect., ectoderm of exterior; 
ect’, ectoderm of atrial cavity ; mes., mesoderm ; exd., endoderm ; osc., osculum; air., atrial cavity 
or cloaca ; cho., choanocyte layer; cc., flagellate chambers; /., pores; fr~., prosopyles ; afy., 
apopyles ; z7#., inhalent cavities; ex., exhalent cavities. 
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General Structure, 
The Canal Systems, 
The Skeleton. 


Ww N ta 


1. General Structure. 


This is best shown by the description of a simple sponge in 
which the general characteristics of the subkingdom predominate, 
unmodified by special conditions. 


ae? 
—— a 


FIG. 7.—AN EXAMPLE OF THE BRANCHING HABIT 


The simplest, most primitive, and at the same time most 
typical sponge is Ascetta primordialts, first described by Hackel 
8] 
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(See Fig. 1.). This sponge is typically vase-like in external form. 
The circular opening at the top of the vase is known as the 
osculum (osc.) in spite of the fact that it is excretory and has 
neither structurally nor functionally the characteristics of a 
mouth. 

The walls of the vase are perforated with numerous regularly 
arranged openings or- pores (p.) which open directly into the 
hollow interior of the sponge—called the paragastric or atrial 
cavity (atr.). The walls are made up of three layers: 1st, the 
ectoderm, or outer layer; 2d, the endoderm, or inner layer; 
3d, the mesoderm, or middle layer. 

The ectoderm (ect.) is a thin layer of cells, generally arranged 
in mosaic form and known as “pavement cells.’’ In the case of 
this species, however, the walls of the cells have disappeared 
and left the protoplasmic cell-contents continuous over the 
entire surface of the animal. Such a layer is called a syncytium. 

The endoderm (end.) lines the paragastric cavity and is made 
up of a layer of peculiar and characteristic cells called ‘collared 
cells,’ or choanocytes (cho.), found nowhere else among many-celled 
animals. They are so called from a collar-like rim around the 
outer edge of the cell out of which extends a long whip-like 


FIG. 8.—SECTION THROUGH SPONGE WALL 
ect., ectoderm ; #es., mesoderm ; evd., endoderm ; che., choanocytes or ‘‘collared cells”; 
Jfia., flagellum. 


filament or flagellum (fla.). The continuous vibration of these 

flagella produces a current by means of which the sea-water, 

with its multitude of tiny animal and plant forms, is sucked in 

through the pores. The organisms are then seized upon by the 
[9] 
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choanocytes and their digestible parts absorbed. What is left 
is discarded and flows with the current out through the osculum 
at the summit of the vase. 

The mesoderm (mes.) is a thin jelly-like layer between the 
ectoderm and endoderm. It contains scattered amceboid cells 
and the reproductive elements, and is the origin of the skeleton. 


2. The Canal Systems. 


In the form of sponge just described the mesoderm is 
extremely thin, but if, as in the majority of sponges, there is a 
greater or less thickening of this layer, the pores will no longer 
be perforations, but will become transformed into tubes or canals 


se a 
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FIG. 9.—A SYCON SPONGE (Grantia ciliata Fleming) GROWING ON A MUSSEL SHELL 
Star-shaped colonies of the Ascidian Botry//us are also growing on the same shell. 


(See p. 221, Fig. 3), which may branch and be modified in 
various ways. ‘This gives rise to three general types of sponges 
which are therefore based mainly on the arrangement and varia- 
tions of the pore- and canal-systems. These are known as 

(a) The Ascon Type, 

(b) The Sycon Type, 

c) The Rhagon Type. 

[10] 
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(a) The Ascon Type (p. 221, Fig1.). This type is characterized 
by sponges having walls with a thin layer of mesodermal tissue 
(mes.), and therefore, with pores (p.) opening directly from the 
outside into the paragastric cavity (atr.). The endoderm 
(end.) is always continuously lined with choanocytes or “collared 
cells” (cho.). Ascetta primordialts, therefore, is the representative 
ofthisgroup. Another example is Leucosolenta, of which a speci- 
men may be seen in this alcove. A complication of this type is 
shown by Homoderma, which differs from Ascetta in having its 
surface broken up by a multitude of radially arranged thimble- 
like prolongations or diverticula, each with a central cavity of 
its own, opening into the main paragastric cavity of the sponge 
and lined with a continuation of the endoderm with its collared 
cells. In this case the pores are found only in the walls of the 
diverticula. 

(b) The Sycon Type (p. 221, Figs. 2-5; p. 224, Fig. 9). In this 
type, as in the example just described (Homoderma), the walls of 
the paragastric cavity are prolonged into radially arranged 
branches called radial tubes (cc.) but the choanocytes, instead of 
lining both the paragastric cavity and the radial tubes, are found 
only in the latter, while the former is invested with a layer of 
epidermal “pavement cells’’ (ect.) like the outside of the sponge. 
The mouth of the radial tube by which it opens into the central 
cavity is called the apopyle (apy.). In the simpler sponges of 
the Sycon type, such as Sycon ciliatum, the pores open directly 
into the radial tubes (Fig. 2) and the outer surface of the sponge 
is covered with papillae corresponding to the cavities within. 
In these forms, the mesoderm (mes.) continues to be thin. In 
other forms, however, the mesoderm becomes greatly thickened 
and completely fills the spaces between the radial tubes (Fig. 3) 
so that the outer surface appears comparatively smooth and free 
from papillae. Under these circumstances the pores cannot 
open directly from the outside into the radial tubes, so they 
lengthen into inhalent canals traversing the mesoderm. In still 
other forms (Fig. 4) the canals have enlarged to wide cavities or 
- tnhalent lacune (inh.) opening to the outside by the pores and into 
the radial tubes by openings called prosopyles (prp.). Another 
complication occurs in the Leucons where the walls of the para- 
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gastric cavity become folded in such a manner that the radial 
tubes lose their radial position and open into the folds or their 
branches (Fig. 5, cc.). The openings by which the folds com- 
municate with the paragastric cavity may then become narrowed 
and thus large irregular spaces called exhalent lacune (exh.) 
are formed, with the result that the radial tubes become mere 
tubular chambers (cc.) communicating at the open end with the 
paragastric cavity (atr.) only by the intervention of the inhalent 
lacune (inh.), which in turn communicate with the outside by 
the pores. As both the inhalent and exhalent lacune are lined 


FIG. 10.—A LARGE BAHAMAN SPONGE (/iipfospongia cerebriformis D. & M.) 


‘ 


with “pavement cells’’ (ect.) the choanocytes become restricted 
to the tubular flagellate chambers, as the radial tubes are now 
called. 

(c) The Rhagon Type (p. 221, Fig, 6). The two preceding 
tvpes of canal arrangement are peculiar to the sponges having a 
calcareous or carbonate of lime skeleton. The great majority of 
sponges, including those having “ glass”’ skeletons, horny skeletons 
or no skeletons at all, belong to the Rhagon type. In this case 
the flagellate chambers (cc.) are very small and numerous and, 
instead of being tubular, are spherical. The mesoderm varies 

[12] 


FIG. 11.—NON-COMMERCIAL"HORNY SPONGES (Szelosfongia sp.) 
A trump2t-like form showing plainly the pr7xzczpal fibers projecting around the rim, 


and the escuda or excurrent openings lining the cavity of the specimen. 
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greatly in thickness, and the canal system may become much 
complicated through the folding of the walls of the paragastric 
cavity and the development of wide mesodermal cavities (inh. 
and exh.). 


3. The Skeleton. 


One of the most remarkable features of sponge structure is 
the skeleton. It is by far the most reliable basis for classifying 
the sponges yet discovered, inasmuch as it is comparatively 
unaffected by the external surroundings of the individual and 


FIG. 12.—A BAHAMAN COMMERCIAL SPONGE (//7ffospongia sp. Hyatt) 
Showing colony of tube-like individuals 


therefore its peculiar features remain constant to the groups of 
which they are characteristic. It may be composed either of 
fibers or spicules, and it is secreted by the mesoderm. Its 
function is to furnish a rigid supporting framework for the 
body and to act as a protection against the enemies of the sponge. 

The fibrous sponges include among others those known to 
commerce. The skeleton is, in most cases, made up of interlacing 
and anastomosing fibers of a horny substance called spongin, 

[14] 
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closely akin to silk in chemical composition. It is secreted by 
the mesoderm and is arranged so as to be a supporting basis to 
the layers of cellular tissue composing the soft parts of the animal. 
The fibers are of two kinds,—first, a set of long stout principal 
fibers (see Fig. 11), from }to 3, mm. in diameter, radiating from 
the base of the sponge to its surface, and secondly, a complicated 
network of fine connective fibers interlacing between the principal 
fibers and supported by them. The connective fibers are ex- 
tremely delicate, having a diameter of only .or to .o2 mm. and with 
meshes scarcely as large as their diameter. Grains of sand are 
often found imbedded in the principal fibers, in some cases 
forming a considerable part of the skeleton, in others the entire 
substance. The spongin fiber is made up of a soft central core 


FiG. 13--SOME TYPICAL FORMS OF SPONGE SPICULES 


or medullary axis, surrounded with successive layers of the spongin 
substance. The classification of the horny sponges is based 
upon the minute characters of the network. A few sponges of 
small size have no skeleton at all, being supported by whatever 
rigidity their tissues may possess, but with these exceptions all 
except the horny sponges have skeletons made up of spicules 
instead of fibers. These are small needle-like bodies composed 
of either carbonate of lime or silicon. The latter is found 
combined with water in such proportions as to form a substance 
chemically resembling opal, and of transparent glassy appearance. 
Hence spicular sponges may be classified as calcareous or silicious 
according to the nature of their skeletons. Spicules may have 
one or two axes, or their axes may radiate in 3, 4, 5, 6, or even 
8 different directions, and are found in a great variety of forms, 
[15] 


230 THE AMERICAN MUSEUM JOURNAL 


some of which are shown in Fig, 13. Those having one or 
two axes may be straight, curved, or bent at various angles. 
They may be pointed, rounded or knobbed at one or both ends. 
They may be smooth or spined. Spicules having a greater 
number of axes may also have their arms pointed, rounded 
or,knobbed, or each arm may be branched, either once or twice, 
or to such a degree as to present a great variety of star-like 
figures. Spicules occasionally assume extremely odd shapes. 
Some look like tiny cuff-buttons, others like anchors, horseshoes 
and hooks of peculiar design, while still others are coiled like 
springs. As regards size they may be divided into two classes: 


FIG. 14. —A DICTYONID SPONGE (/arrea occa Carter) 
With rigid Jattice-like skeleton. 


megascleres, or large spicules, and microscleres, or small spicules. 
The megascleres form the main supporting structure of the 
skeleton and are bound together in long fiber-like bundles which 
are either parallel, or cross each other so as to form triangular or 
square meshes. They are sometimes entangled and interlaced 
in all directions like felt, clinging to each other with their hooks and 
projections. In the Dictyonid sponges (Fig. 14) the megascleres 
are of three axes at right angles to each other and are arranged 


with, points overlapping JDuring the life of the sponge these 
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grow together and finally form a perfectly rigid network. The 
microscleres on the other hand are not supporting in function. 
In fact in most cases their use is unknown. They are found 
embedded in the fleshy parts of the sponge and are so minute 
as to be distinctly visible only under a high power of the mi- 
croscope. They are extremely valuable in determining species. 


REPRODUCTION AND DEVELOPMENT. 


Sponges may reproduce either by budding (asexual repro- 
duction), or by means of eggs (sexual reproduction). Reproduction 
by budding is brought about by an outgrowth of cells from the 
side of the sponge involving allthree layers. This finally develops 


FIG, 15.—FRESH WATER SPONGES (Sfoxgil/a sp.) 


into a miniature of the parent sponge, as far as structure is con- 
cerned, becomes narrowed at the base until it is only attached 
by a stem, and finally drops off. It then becomes fixed to the 
sea-bottom and grows to maturity. Sexual reproduction on the 
other hand is only effected by the union of sexual elements 
within the tissues of the parent sponge. The male and female 
reproductive cells originate in the mesoderm of the same in- 
dividual and unite to form the fertilized unicellular egg. The 
larva is developed from the one-celled stage, by a process of cell 
division or cleavage. It passes through 2-, 4-, and 8-celled 
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stages by vertical divisions, at the end of which time it appears 
as a circular disc divided into eight equal segments. These 
again divide into a 32-celled stage by means of a horizontal or 
equatorial cleavage, and then, by repeated divisions of the eight 
upper cells, a hollow sphere is formed composed of eight large 
granular cells and many small cells, each of the latter bearing a 
long flagellum or whip-like filament. The eight large cells 
divide more slowly, always remaining comparatively large, and 
are not provided with flagella. 

At this so-called blastula stage the larva issues from the 


FIG. 16.—A GROUP OF NEPTUNE’S GOBLET SPONGES (oterion neptune? Harting.) 
The tallest specimen is 33 inches high. 


endoderm of the parent and finally passes out through the osculum 
of the sponge. It swims rapidly about with its flagellate portion 
in front, and after a time the large granular cells grow around and 
enclose the flagellate cells. Soon a sup-chaped body is formed, 
known as the gastrula, which is covered with non-flagellate 
cells, and lined with a multitude of flagellate cells. The opening 
of the cup, or blastopore, now narrows and almost immediately the 
larva settles down and becomes fixed by the rim of the blastopore 
to a rock or some other object. The development is now very 
[18] 
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rapid. The blastopore closes; the flagellate cells develop collars 
and become choanocytes; the osculum or excretory opening 
perforates the free end; the side walls are pierced with pores; 
traces of the skeletal spicules begin to show in scattered meso- 
dermal cells as tiny needles of glass or carbonate of lime; and the 
body assumes a somewhat cylindrical shape. From now on the 
animal possesses all the elements of a true sponge, and growth 
proceeds according to its nature and environment. 


PHYSIOLOGY. 


This subject, in its application to sponges, is very imperfectly 
known. 

The following facts, however, can be definitely stated: 

The adult sponge is attached and is incapable of locomotion. 
Its only outward movements seem to be a slow dilatation and 
contraction of the pores and the osculum. 

The choanocytes, however, are very active. The flagella 
are in constant vibration, and the collars are continually ex- 
panding and contracting. These cells are the chief organs of 
nutrition and respiration. The motion of the flagellum creates 
a whirlpool, by means of which the sea-water and the organisms 
it contains are sucked down within the collar. The cell then seizes 
upon, and absorbs the digestible organisms, while the constantly 
renewed sea-water, being brought into closer relation with the 
absorbing tissues, causes the necessary oxygenation to take 
place. 

Excretory products are, without doubt, cast out by these 
cells and together with the indigestible organisms are borne out 
through the osculum by the main current of sea-water. 

It is also said that during the winter many choanocytes dis- 
appear, to be restored in the spring-time. Thus a kind of hiber- 
nation seems to occur. 

The growth of sponges is slow, five or six years being neces- 
sary to bring them to their full size. This, however, is very 
variable. 

There is no muscular or nervous system. Instead, there is 
what has been called a ‘‘vague general sensibility’’ of the whole 
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sponge. This shows itself particularly in the movements of the 
osculum and pores. 

Sponges may grow together if placed in contact, or, on the 
other hand, fragments cut from a sponge can be made to live 
and grow separately. This peculiarity is utilized in connection 
with the artificial propagation of the commercial sponges. 
Sponges do not, however, regenerate parts which have been 
cut off, although the original sponge may go on growing as if 
nothing had happened. 


POSITION OF SPONGES IN THE ANIMAL KINGDOM. 


The relation of sponges to other animal forms has always 
been very uncertain. The choanocytes of the endoderm seem 
to connect them with a group of colonial Protozoa known as 
Choanoflagellates. | These are the only other animal forms 
which have “collared cells.”” In fact certain colonies of Choan- 
oflagellates (Proterospongia) very much resemble primitive 
sponges. On the other hand sponges have often been grouped 
with the Ccelenterates, on account of the resemblance of the 
planula and gastrula larval stages to those of the Jellyfishes; 
because of the fixed condition of the adult, the simple structure 
and the sac-like internal cavity; as well as the supposed re- 
semblance of the osculum tothe Ccelenterate mouth. The latter 
resemblance is only apparent, however, as the osculum does not 
function as a mouth, nor does it have the same embryological 
history. Sponges, moreover, differ widely from Ccelenterates in 
their lack of tentacles and “sting-cells,’’ or nematocysts, and 
are peculiar in having pores, “collared cells,’ and spicular 
skeletons. These differences are so important that it has been 
necessary to recognize the sponges as a separate subkingdom, 
most probably having a common ancestry in some group imme- 
diately derived from the Protozoa. 


CLASSIFICATION. 


On account of the difficulties besetting sponge classification 
many very widely differing schemes have been proposed. The 
earliest were based largely on external forms and the chemical 
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FIG. 17.—A GLASS ROPE SPONGE (“yalonema sieboldii Gray) 


The twisted rope-like bundle of opal spicules projecting from the base of the sponge, 


forms a supporting structure in life, the lower end being embedded in the mud. 
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composition of the sponge skeleton. The latter basis is still used 
for the division into classes, but the former has been for the most 
part abandoned on account of the plastic nature of the frame- 
work of sponges and the consequent variability of their growth- 
habits. Such internal features as the form and arrangement of 
the spicules, the extent of the choanocytic layers, and the general 
plan of the canal system, seem to be more constant characters, 
and are utilized in all recent classifications. There is, however, 
much variability among internal characters also, and there are 
yet many perplexing problems to the spongologist, especially on 
account of the great number of intermediate forms and unexpected 
relationships. In fact a genealogical diagram of the sponges 
would not so much resemble a branching tree, as a network with 
connecting fibers anastomosing in all directions, and most prob- 
ably approximating in its appearance the bewildering skeletal 
labyrinth of the fibrous sponge itself. The following synoptic 
table, modified from Delage and Herouard, seems to be for the 
most part in harmony with recent researches, and as likely as any 
to have some degree of permanence, as it is largely based on 
internal structure, 2. e. the skeleton and canal systems: 


PORIFERA. 


No nematocysts, no mouth, but with inhalent pores; a cloacal 
atrial cavity with a simple or multiple osculum; a mesoderm. 


A. Class CALCAREA. Spicules caleareous; choanocytes large. 

a. Order HOMOCCELIDA. Atrial cavity lined with choanocytes. 
(Leucosolenia,* Ascetta, Ascyssa, Homoderma.) 

b. Order HETEROCGLIDA. Atrial cavity lined with pinacocytes 
(pavement cells), the choanocytes being withdrawn into radial 
diverticula or ciliated chambers. (Sycon, Grantia,* Ute, Bar- 
roisia, Leucilla, Leucandra, Eilhardia, Eudea, Petrostoma.) 


B. Class NON-CALCAREA. Skeleton of silicious spicules, or of spongin 
fibers or no skeleton. Choanocytes small. 
1. Subclass TRIAXONIA. Ciliated chambers large, elongated; 
skeleton of triaxial spicules or none. 
a. Order HEXACTINELLIDA. Skeleton formed of spicules. 

(1) Suborder Lissacina. Spicules independent during growth. 

(Euplectella,* Askonema, Rosella, Lophocalyx, Hyalonema,* 
Semperella.*) 

(2) Suborder Dictryonina. Spicules united during growth to 
form a rigid trellis-work. (Farrea,* Aphrocallistes,* Hex- 
actinella,* Dactylocalyx, Ventriculites, Celoptychium.) 

* Represented in Museum Collection. 
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b. Order HEXACERATIDA. Skeleton formed of fibers, or no 
skeleton. (Darwinella, Aplysilla, Halisarca.) 


Subclass DEMOSPONGIA. Ciliated chambers smau; skeleton 
formed of spicules of one or four axes; or no skeleton. 


a. Order TETRACTINELLIDA. Skeleton formed of tetraxial meg- 
ascleres, rarely reduced to microscleres, or no skeleton at all. 


(1) Suborder CHoristina. Skeleton flexible, without interlocking 
desmas. 


(i) Family Sigmatophoride. Megascleres present. Micro- 
scleres in the form of sigmaspires, or none. (Tetilla, 
Cinachyra.) 


Gi) Family Astrophoridz. Megascleres present. Muicroscleres 
in the form of asters. (Thenea, Stelletta, Disyringa, 
Geodia, Pachymalisma.) 


(iii) Family Microsclerophoridea. No microscleres. (Plakina, 
Oscarella, Chondrosa.) 


(2) Suborder Lirnistina. Skeleton rigid, formed ot interlocking 
desmas 


(i) Family Trianidez. Ectosome containing trienes. (Theonella, 
Desmanthus, Stphonia, Corallistes, Pleroma,’ 


(ii) Family Rhabdosida. Ectosome containing microstrongyles, 
free or in desmas. (Neopelia.) 


(iii) Family Anoplida, Ectosome without spicules. (Azoriea, 
Vetulina.) 


b, Order MONAXONIDA. Skeleton formed of megascleres of only 
one axis. 


(1) Suborder HapRomeERINA. Ordinarily with a cortex; mega- 
scleres in radial bundles; microscleres in asters or absent, 
never in the form of spires or sigmas. 


(i) Family Aciculide. Diactinous megascleres. (Tethya, Hemt- 
asterella, Stylocordyla.) 


(ii) Family Clavulida. Monactinous megascleres. (Spirastrella, 
Suberites,* Polymastia, Cliona.) 


(2) Suborder HaLicHonprina. Ordinarily no cortex; megascleres 
entirely oxeas arranged ina network. (Spongilla*, Chalina*, 
Reniera, Halichondria, Tedania, Esperella, Cladorhiza, Myxilla, 
Clathria, Axtnella.*) 

ec. Order MONOCERATIDA. Skeleton formed of spongin fibers 
with or without microscleres. (Euspongia,* Hippospongia,* 
Aplysina,* Druinella, Stelospongia,* Hircinia.* Spongelta,* 

Phoriospongta.*) 


* Represented in Museum Collection. 


TYPICAL SPONGES IN THE MUSEUM. 
A. CALCAREOUS SPONGES (CLASS CALCAREA) 


The most conspicuous characteristic of this class is the 
calcareous or carbonate of lime skeleton. The class is divided 
into two groups, the first containing those sponges whose hollow 
interior (paragastric cavity) is entirely lined with “collared cells” 
(order Homoccelida), the second comprising those in which 
the ‘‘collared cells” are confined to thimble-like prolongations of 
the paragastric cavity (order Heteroccelida). 

An example of the Homoceelida is the Ascon sponge Leuco- 
solemia primordialis Hackel. The genus to which this species 
belongs is found in all seas to a depth of 6000 feet. Its manner 
of growth varies from solitary, erect, cylindrical sponges to 
encrusting colonies of serpent-like tubes ramifying in a compli- 
cated network. Sometimes the whole colony assumes an erect 
vase-like form with walls made up of entwining tube-like in- 
dividuals. The sponge on exhibition is of the encrusting type, 
growing in this instance on a colony of barnacles. 

The Sycon sponge, Grantia ciliata Fleming, represents in the 
exhibition the order Heterocelida. This is a common species 
found all along the New England sea-coast. It is a small tubular 
sac with the osculum surrounded by a circle of finger-like spicules, 
as shown in the illustration on page 224. It grows from an inch 
to an inch and a half in length, in small cluster-like colonies 
attached to sea-weed, submerged timbers, shells, etc. The 
specimens in the glass jar are growing on a mussel shell which 
is also partly encrusted with small star-shaped colonies of the 
interesting Ascidian, Botryllus. 


B. THE NON-CALCAREOUS SPONGES (CLASS NON-CALCAREA). 


The sponges of this class have no traces of carbonate of lime 
in their skeletons. Instead some contain silicious spicules 
[24] 238 


FIG. 18.—A RARE “ GLASS ”’ SPONGE (Hyalascus similis Ijima) 
This graceful specimen illustrates the vase-like growth of many sponge colonies 


(Height, 15 inches.) 
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(the so-called “glass’’ sponges), or their skeletons may be partly 
or entirely made up of a network of spongin fibers. A few 
sponges have no skeletons at all. 

Those sponges which have six-rayed spicules belong to the 
order Hexactinellida, a group marked by forms of unusual beauty 
and grace, of which a fine collection is shown in this alcove. In 
some of these (suborder Lissacina), the spicules are independent 
during growth and are felted together by means of their hooks 
and spines; in others (suborder Dictyonina), the overlapping 
ends of the spicules have grown together to form a rigid lattice- 
like framework. : 

Suborder Lissacina.—The several species of Evuplectella 
(Venus’s Flower-basket) are especially noticeable for delicate 
beauty, while Walteria is remarkable for its odd tree-like form. 
Acanthascus, Rhabdocalyptus and Crateromorpha are also repre- 
sented by fine specimens, (see opposite page) and give a good 
idea of the variety of forms which these sponges may assume, 
while the remarkable vase-like Hyalascus similis Ijima (Fig. 18, 
Pp. 239) isnot only the type of its species, but is the only specimen 
known to have been found. 

The so-called “glass-rope’’ sponges (Hyalonema) are re- 
markable for the twisted, cylindrical bundle of elongated spicules 
projecting from the lower end. In life this stalk-like support is 
anchored in the mud at the sea-bottom by means of barbs and 
hooks at the lower end of the spicules. An interesting peculiarity 
of this sponge is its association with tiny Zodphytes .(Palythoa) 
which are always found growing upon its stem (see Fig. 22). 
This is an illustration of the phenomenon of symbiosis, indicating 
an association of two animal forms for their mutual advantage. 

Suborder Dictyonina.—The two specimens of Farrea occa 
Carter (see Fig. 14, p. 230) and Aphrocallistes show particularly 
well the lattice-like framework peculiar to this group, and also 
the characteristic manner of growth of these sponges. 

The glass sponges are all universally distributed in the deep 
waters of tropical seas. Most of the specimens exhibited in this 
Museum were collected in the Sagami Sea, an arm of the Sea of 
Japan. This is a particularly favorable locality, as the sea- 
bottom falls away rapidly to a great depth close to the shore, 
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FIGS. t9-22.—_ SOME TYPICAL © GLASS"? SPONGES 


Fic. 19.—A tree-like species (Walteria leuck- Fic, 20.—The Cactus Sponge (Acanthascus 
hardti Tjima). cactus Schulze). 
Fic. 21.—Venus’s Flower-basket (Zuplecte/lla Fic, 22.—A ‘‘ Glass-rope”’ Sponge (Hya/lonema 
Spectosissima Owen). owstont Ijima) with Palythoa growing on stem. 
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thus giving an opportunity for deep sea forms to stray up into 
comparatively shallow water. 

The native method of collecting these sponges is interesting. 
An apparatus called a “dabo line” is used. This is a long line 
about an eighth of an inch in thickness, to which smaller branch 
lines or “snoods”’ are attached at short intervals. Each “snood” 
ends in a brass or iron wire hook with a barbed point. The 
“dabo lines”’ are coiled in baskets placed in the bottom of a boat 
manned by five or six men. The hooks are stuck in a row 
around the edge of the basket, and as the line is uncoiled, are 
successively unfastened by one of the men. The line is set by 
tying one end to the end of a long rope weighted with a stone 
sinker. The latter is then lowered perpendicularly, carrying 
the ‘‘dabo-line” with it, until the required depth is reached, 
when the upper end is moored to a buoy. The boat is then 
rowed away until the entire “dabo line”’ is paid out, when it is 
attached to another strong rope also weighted, which is lowered 
in the same manner as the first, and moored to a buoy. After 
a time the line is taken up, beginning at the first buoy, when 
sea-animals of all kinds including many “glass”? sponges are 
found either hooked or entangled in the “snoods.”’ 

The order Tetractinellida comprises living and fossil forms, 
the skeletons of which are composed of four-rayed spicules. 

The fossil Tetractinellids and other sponges are well shown in 
the Geological Hall, fourth floor, north wing of this building. 
Hyalotrogos, Cnemidiastrum, Leidorella and Callopegma are a 
few of the genera illustrated by the specimens. 

The next great division of sponges, the order Monaxonida, 
comprises sponges having large spicules of but one axis. Some- 
times these are arranged in radiating bundles and sometimes 
form anetwork. The species are quite numerous and universally 
distributed. The most remarkable of these sponges are the 
giant Neptune’s Goblets (Poterion neptune: Harting), three fine 
specimens of which may be seen in a special case at the farther 
end of the alcove. At the left of these, another large cup-like 
Monaxonid sponge fished up near Santa Lucia, West Indies, may 
also be seen. This specimen (see opposite page) is remarkable 
for its size and beauty, for the peculiar irregular knob-like 
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FIG. 23-—A REMARKABLE VASE-LIKE MONAXONID SPONGE 
From Santa Lucia, W. I. (Height 314 inches). 
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projections‘on its surface, and for its very fragile texture. Other 
noteworthy specimens belonging to this order are as follows: 

Spongilla sp. (illustrated on page 231.)—This is an example of 
the fresh-water sponges which form the only exception to the 
rule that sponges are marine animals. In color it is usually 
yellowish, often tinged with green or brown. It is universally 
distributed in streams and ponds. 

Pachychalina.—This genus consists of usually elongate, 
finger-like and branching sponges in which the spicules are buried 
in a horny coating of spongin. The numerous excretory openings, 
or oscula, are conspicuously scattered over the external surface. 


FIG, 24—THE STOLON-BEARING SPONGE (Sifhonochalina stolonifera Whitfield) 
A peculiar adaptation of the branching habit. 


Siphonochalina.—This is closely related to the preceding 
genus, but consists of a group of tube-like individuals varying 
in form, and with spongin of somewhat paper-like texture. 
This genus is represented by several species, of which Szphono- 
chalina stolonifera Whitfield is the most remarkable. This beau- 
tiful sponge is illustrated in the above cut of the type_specimen. 
It consists of anumber of tubes with crown-like summits, growing 
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*£1G. 25.—THE TRUMPET SPONGE (7 xa plictfera Hyatt.) 
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from a common base, and connected with each other by root-like 
stolons, which form the attachments to the rocks on which they 
grow. The texture of the skeleton is very fine and smooth. 

Tuba.—The genus Tuba is represented by two species T. 
bullata and T. plicifera. These are more or less trumpet-shaped 
as the name implies. The specimen illustrated on page 245 is 
especially fine. 

The Horny Sponges (order Monoceratida) includes the sponges 
whose skeletons are entirely made of the spongin substance. 
The most typical and most important of these are the commercial 


F G. 26.—THE ZIMOCCA SPONGE (Zusfongia zimocca Schulze) 


sponges. They are divided into the genera Euspongia and 
Hippospongia. In addition to these the fine finger-like sponges 
of the genus Chalinopsilla, the black branching skeleton of 
Hircinia atra Whitfield (type) and the graceful cup-like specimens 
of Stelospongia (see illustration on page 227) are worthy of note, 
although they possess no commercial value. 


THE COMMERCIAL SPONGES. 


The sponge of commerce is the elastic horny skeleton of 
spongin from which all the living tissues of the animal have been 


removed. The principal sources of supply are: 
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(1) The Mediterranean coast, including the gulfs, bays 
and islands from Italy to the Levant, and the 
whole African shore. 

(2) The Bahamas, Florida, and the north coast of Cuba. 

(3) Australia and a few of the Pacific Islands. 

There are three grades of European sponges, 7.e., the Turkey 
or Levant Sponge, the Horse Sponge, and the Zimocca Sponge. 


FIG. 31.—THE SYRIAN SILK SPONGE (Zusfongia officinalis var. mediterranea Schum.) 
The finest quality of Mediterranean sponge. 


The Turkey .or Levant Sponge (Euspongia officinalis var. 
mediterranea Schum.) is shown in the illustration. It is the finest 
grade of sponge known. Its texture is very soft, fine and silky. 
On account of the latter quality it is often called the Syrian Silk 
Sponge. This same species grows in Florida but is of very poor 
quality, probably on account of the climate and other differences 
in its surroundings. 

The next grade of Mediterranean Sponge is the Horse Sponge 
(Hippospongia equina O. S.). Its quality is very fine and is 
paralleled on the Florida coast and in the Bahamas by the Velvet 
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and Sheep’s-wool Sponges (Hippospongia meandriformis D. & M. 
and H. gossypina Hyatt). These are the best of American 
bath-sponges. (Figs. 27 and 29), 

The third grade, the Zimocca Sponge (Euspongia zimocca 
F. E. Schulze), is not as soft as the others, and corresponds 
to the Florida Yellow Sponge or “Hardhead.” (Figs. 26 and 
28). 

The Grass Sponge (Euspongia graminea Hyatt. Fig. 30) is 
the poorest grade of American sponge and is of little commercial 
value. 

Sponges grow attached to rocks and other objects at the sea- 
bottom. They are obtained in shallow water by means of long 
iron hooks, which, however, often damage the sponges by tearing 
them. The most perfect specimens as well as the largest are 
obtained at greater depths by divers. The Dalmatian fishermen 
are very skilful at this. The diver is stripped and has a small 
rope attached to his waist weighted with a slab of stone. He 
seizes the stone in his hands and dives to the bottom. A skilful 
diver can remain under water for two to three minutes, during 
which time he quickly gathers whatever sponges he can find and 
places them in a net attached to his neck. He is then quickly 
drawn to the surface. Diving by this method is confined to the 
summer season, as the winters are too cold for such work. The 
Greek divers use a water-glass to locate their sponges. This is 
a metal cylinder somewhat longer than a band-box, open at the 
top and closed at the bottom by a plate of glass. By holding 
the glass-covered end below water, a person looking through it 
can easily see the bottom at a depth of 180 feet. The divers 
work in regulation diving-suits supplied with air from above. 
Under these circumstances they can remain below for a length of 
time varying from an hour to a few minutes, depending on the 
depth at which they are working. The best sponges are obtained 
in this way, as they are more perfect and of larger size in deep 
water, and can be removed from the rocks with greater care. 

Dredging is also practised off the coast of Asia Minor. 

Sponges are prepared for the market by first exposing them 
to the air until the animal matter begins to decay. They are 
then washed, either by beating, by treading them with the feet 
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or by exposing them to the action of the waves in so-called 
“crawls” or pens, until the skeletons are entirely freed of animal 
matter. They are then hung up to dry, baled, and sent to the 
market. Sometimes sponges are more quickly prepared by being 
bleached with chemicals. This gives them a very light color 
but impairs their quality. Sometimes when sold by weight 
they are adulterated with sand. 

Sponge-fishing has been carried on so unwisely and with so 
little thought [for the future, that the supply has been steadily 
declining in recent years, and lately the governments of the 
various countries concerned, foreseeing the almost certain de- 
struction of the sponge industry, have attempted to regulate 
it in various ways and also to increase the supply by artificial 
propagation. 

In Florida and Italy, more or less successful progress has been 
made, especially in the matter of sponge propagation. This is 
done in the winter season by choosing uninjured specimens and 
cutting them up into fine pieces about an inch square, on a 
board kept moist with sea-water. These “cuttings” are then 
placed on the ends of sharpened stakes held upright in a weighted 
wooden framework. This is sunk in a sheltered bay with a 
rocky bottom, free from mud, and protected from cold currents. 
If properly treated in this manner sponges will treble their size 
in a year and will be ready for the market in from five to six 
years. 
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DEPARTMENTS OF MINERALOGY AND CONCHOLOGY 


L. P. GratacaP, Ph.B., A.B., A.M., Curator 
GeorceE F. Kunz, A.M., Ph.D., Honorary Curator of Gems 


DEPARTMENT OF BOOKS AND PUBLICATIONS 
Prof. Ratpuy W. Tower, A.B., A.M., Ph.D., Curator 


DEPARTMENT OF INVERTEBRATE ZOOLOGY 


Prof. W1LL1AM Morton WHEELER, Ph.D., Curator 
Roy W. Miner, A.B., Assistant Curator 
B. E. DaHLGREN, D.M.D., Assistant Curator 


DEPARTMENT OF PHYSIOLOGY 
Prof. Ratpu W. Tower, A.B., A.M., Ph.D., Curator 


DEPARTMENT OF MAPS AND CHARTS 
A. Woopwarp, Ph.D., Curator 
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Guide Leaflets. 


Issued with THE AMERICAN MUSEUM JOURNAL. 
For Sale at the Museum, and at Brentano’s, Union Square. 


THE BIRD ROCK GROUP. By Frank M. Cuapman, Associate Curator 
of Mammalogy and Ornithology. October, r90r. Price, 10 cents. 

THE SAGINAW VALLEY COLLECTION. By Harvan I. Smiru, Assistant 
Curator of Archeology. December, 1901. Price, ro cents. 

THE HALL OF FOSSIL VERTEBRATES. By W. D. Martruew, Ph.D. 
Assist. Curator, Vertebrate Paleontology. January, 1902. Out of Print. 

THE COLLECTION OF MINERALS. By Louis P. Gratacap, A.M., Cura- 
tor of Mineralogy. Feb., 1902. Rev. ed., May, 1904. Price, 10 cents. 

NORTH AMERICAN RUMINANTS. By J. A. Atien, Ph.D., Curator of 
Mammalogy and Ornithology. Mar., 1902. Rev.ed., Feb., 1904. 10 cents, 

THE ANCIENT BASKET MAKERS OF SOUTHEASTERN UTAH. By 
GeorGE H. Pepper, Assistant in Anthropology. Apr., 1902. 10 cents. 

THE BUTTERFLIES OF THE VICINITY OF NEW YORK CITY. By 
WILLIAM BEUTENMULLER, Curator of Entomology. May, 1902. 15 cents. 

THE SEQUOIA. A Historical Review of Biological Science. By GEORGE 
H. SHERWOOD, A.M., Assistant Curator. Nov., 1902. Price, ro cents. 

THE EVOLUTION OF THE HORSE. By W. D. MattHew, Ph.D., Asso- 
ciate Curator of Vertebrate Paleontology. Jan., 1903. Second edition, 
May, 1905. Price, to cents. 

THE HAWK-MOTHS OF THE VICINITY OF NEW YORK CITY. By 
WILiiAM BEUTENMULLER, Curator of Entomology. Feb., 1903. 10 cents. 

THE MUSICAL INSTRUMENTS OF THE INCAS. By CuHarites W. Mean, 
Assistant in Archeology. July, 1903. Price, ro cents. 

THE COLLECTION OF FOSSIL VERTEBRATES. By W. D. Martruew, 
Ph.D., Associate Curator of Vertebrate Paleontology. Oct., 1903. 10 cts. 

A GENERAL GUIDE TO THE AMERICAN MUSEUM OF NATURAL HIS- 
TORY. January, 1904. Price, 15 cents. 

BIRDS’ NESTS AND EGGS. By Frank M. CHapman, Associate Curator of 
Mammalogy and Ornithology. Apr., 1904. Reprinted, Feb., 1905. 10 cts. 

PRIMITIVE ART. July, 1904. Price, 15 cents. 

THE INSECT-GALLS OF THE VICINITY OF NEW YORK CITY. By 
Witiiam BeuTENMULLER, Curator of Entomology. Oct., 1904. 15 cts. 

THE FOSSIL CARNIVORES, MARSUPIALS, AND SMALL MAMMALS IN 
THE AMERICAN MUSEUM OF NATURAL HISTORY. By W. D. Marruew, 
PhD., Associate Curator of Vertebrate Paleontology. Jan., 1905. 15 cts. 

THE MOUNTED SKELETON OF BRONTOSAURUS. By W. D. Matruew, 
Ph.B., Associate Curator of Vertebrate Paleontology. Apr., 1905. 5 cts. 

THE REPTILES OF THE VICINITY OF NEW YORK CITY. By Ray- 
MOND L. Dirmars, Curator of Reptiles, New York Zodlogical Park. July, 
1905. Price, 15 cents. 

THE BATRACHIANS OF THE VICINITY OF NEW YORK CITY. By Ray- 
MOND L. Dirmars, Curator of Reptiles, New York Zodlogical Park. Octo- 
ber, 1905. Price, 15 cents. 

THE DEVELOPMENT OF A MOLLUSK. By B.E.DautcGREN. Jan., 1906. 
Price, 10 cents. 

THE BIRDS OF THE VICINITY OF NEW YORK CITY. By Frank M. 
CHAPMAN, Associate Curator of Mammalogy and Ornithology. April-July, 
1906. Price, 15 cents. 

THE SPONGE ALCOVE. By Roy W. Miner, Assistant Curator of Inverte- 
brate Zodlogy. Oct. 1906. Price, 10 cents. 
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